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FOREWORD

During October 22-24, 1979, the University of California Sea Grant College Marine Advisory Program
(Cooperative Extension) in cooperation with the National Marine Manufacturers Association co-sponsored
the Second National Boating Facilities Conference. The focus of the conference was on facilities=-the
financing, designing, permitting, and operations and management of recreational boating developments.
The conference was designed to be of assistance to a diverse national recreational boating audience.

The past few years have seen increased participation in recreational boating. Coupled with this
increased activity is a growing shortage of boating facilities. The purpose of this conference was to
provide a forum to examine the existing situation and offer some solutions. The papers presented
concerned themselves with recent experiences, current problems, and future directions that the industry
might. pursue to remain a viable business.

The papers presented were organized into a series of six technical sessions. These sessions included,
the Energy Outlook, Financing Marina Development, Design Considerations and Techniques, Permitting and
Policy, and Boating Inventories and Waterfront Programs. In addition to the formal presentations, a
field trip with on-site inspections of various San Francisco Bay Area marinas was conducted. At
selected stops, questions about marina facilities construction, operation and management were discussed.

The papers in this proceedings should serve as a benchmark against which future trends in the recreational
boating industry can be assessed. Consequently, this proceedings should be of value to planners,
consultants, developers, operators, and other professionals with an interest in recreational boating
facilities development.

Ron Stone : Andrew Manus : “Barbara Katz

Director Area Marine Specialist - Area Marine Specialist -
Government Relations Department Coastal Resources : Ports and Transportation
National Marine Manufacturers University of California University of California
Association Marine Advisory Program - Marine Advisory Program
Chicago, I1linois San Francisco, California - Long Beach, California
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WELCOME ADDRESS

MAYNARD W. CUMMINGS
Coordinator

Sea Grant Marine Advisory Programs
University of California

Davis, Califomnia

I am privileged to be selected to say welcome to all of you here to attend the Second National Boating
Facilities Conference. There are many here whom I would like to call by name but I am not going to; we
-are very pleased to see each one of you here.

I am going to mention only Mr. Bill Satow of the California State Department of Boating and Waterways
and Mr. Ron Stone of the National Marine Manufacturers Association, co-sponsors of the Conference with
the California Sea Grant College Marine Advisory Program.

Representing our organization and doing the programming and planning for the Conference were two
University of California Marine Advisors, Andy Manus, the Marine Advisor for San Francisco and San

Mateo Counties and Barbara Katz, who is the Area Marine Advisor for Orange and Los Angeles Counties
where, as you know, there also is a modest amount of boating facilities and marine industry! Because
of a conflicting commitment in a fisheries research project, Barbara is not here. I extend her regrets;
her best wishes for your Conference are expressed in the work she did with Andy in its planning. He
and Ron Stone will, I know, do everything possible to assist with any special requests you may have.

I am going to take advantage of this opportunity to say a few things about Sea Grant and especially its
Advisory Services program, what they are and are not. Sea Grant is not the equivalent of the ilational
Science Foundation (NFS) or Hational Institute of Health (NIH), not just a source of research funding.
Research is Sea Grant's largest component but, 1ike the Land Grant College Act after which Sea Grant .
was modeled, education and advisory efforts also are mandatory in the Sea Grant College Act. The intent
of Congress in establishing Sea Grant a little over 10 years ago was to create an educational program
regarding marine and coastal resources, emphasizing action in education which would transmit research
results and other resource information to resource users in timely fashion. This is the mission of the
Marine Advisory Program. About 20% of the California Sea Grant College budget goes to our Advisory
Services which has a statewide network in the coastal counties of academic profess1ona1s whose job is
extending information to many kinds of identified audiences.

There is a Sea Grant program in all the coastal and Great Lakes states and in most the working emphasis

is with and for commercial fisheries. This is an important audience segment of the California Sea

Grant Adv1sory Program, 100, but by no means the only one. Major efforts also go to providing information
in public marine science education, marine transportat1on, port management, aquaculture, coastal resources
planning, sport fishing and other activities in marine and coastal recreation.

That last category includes this Conference which is our first program effort including the kind of
audience you represent. Workshops and conferences such as this are some of the media used in Sea Grant
advisory services educational programs. Along with many individual contacts, the advisory staff also
prepares special publications such as the samples shown on the table and display board at the back

of the room. There are many special publications in marine science, seafood technology, fisheries and
California coastal zone regulation in addition to those on display. If you'd 1ike a complete 1ist of
available publications just leave your name with Andy and he will see that you receive any you select.

From our organizational standpoint, I think it is appropriate that it can be held here at the Berkeley
Marina since Berkeley is the administrative location for the University of California's 9 campuses.

Sea Grant programs are conducted from 7 of these and also include program responsibility for Sea Grant
work .done at Stanford, Cal Tech, and a half dozen ar so state universities and colleges. :

1 repeat that we are pleased to have this opportunity and I'm sure the co-sponsor representatives here
will be glad to assist in every way to make your Conference visit enjoyable as well as informative.



WHO 1S THE AVERAGE BOATER?

JEFF NAPIER
- National Marine Manufacturers Association

" Chicago. Illinois

It is my pleasure to try to set the stage and define in fairly specific terms what the average boatman's
facilities needs are in the coming years. To do that we have first to find what the average boatman

is in terms of the type of boat he has, where he uses it and where he would prefer to use it. We will
also consider other related factors.

A quick way to get a handle on the average boatman is simply to look at the composition of the recrea-
tional boating fleet as indicated by industry sales statistics. Industry sales statistics suggest that
there are approximately 11,270,000 recreational boats in existence on all waters in the United States.
0f these, 6.6 million are outboard boats; 1.14 million are inboard boats including auxiliary powered
sail boats and Coast Guard documented yachts; 880,000 are sail boats without inboard power; 2.65 million
are rowboats, canoes, dinghies, prams and other miscellaneous craft, many of which are used with out-
board motors and counted in the outboard boat statistic above. These boats use approximately 4.15
million boat trailers.

While most states register all motorboats, other types of craft are not necessarily registered. WAccord-
ingly, about 8 million out of the 11 _million boats in use are registered and the rest - typically small
unpowered rowboats and canoes - are not. We estimate that there are approximately 4,700 marinas and
boat yards in the United States and about 1,300 yacht clubs with mooring facilities. .
Last year boatmen spent almost 7 billion dollars on all types of boating equipment and services according
to-industry estimates. Professional people own boats in about the same proportion their numbers bear

to the employed population in the United States {15-1/2%). Business managers and proprietors own more
boats (15-1/2%) than their percentage of the population (10-1/2%). Clerical, sales and similar workers
own boats in about the same proportion as their percentage of the population (24%). Skilled workers®

own boats at a significantly greater percentage (22%) than their part of the employed population (13%).
Factory, service, farm and semi-skilled workers own boats to a lesser degree than their percentage of

the employed population,

The majority of the recreational boats are tra11erab1e outboards although of course, this statement
may not hold true for specific locations such as a coastal town or whitewater river area. Boat owners
are, in the vast majority, very middle class in occupation and incomes; their boats typically cost
anywhere from a few hundred to a few thousand dollars.

Most outboard boats are under 17 feet in length whereas most sterndrive and inboard boats are over
17 feet in length according to industry statistics. The distribution of various boat types tends to
vary. California alone has 12% of the total inboard boat population in the U.S. with around 130
thousand such boats (including sterndrives). Florida is a distant second with 7% (about 80 thousand)
inboards. Obviously such disproportionate predominance of certain boat types in an area affects the
facilities needs and we will study this factor further in the program.

The marine industry, of course, is quite interested in determining the attitudes of its customers and
potential customers regarding the attractiveness of boating. A very recent study just published by
the industry contains some interesting data relevant to access to boating waters. First of all, I
should note that the study involved interviews with both boat owners and non-boat owners in a national
cross section representing the distribution of boat ownership. A summary of the pertinent study
findings follows. ‘

Under a major series of questions on the reasons for no longer owning a boat, former boat owners
indicated that boat storage problems were No. 4 and Tack of facilities were No. 6 - in rank out of
about 30 reasons. Other interesting findings included the fact that most people feel their area is a
good boating area but that docks are hard to find and one of the biggest problems with boat ownership
is storing it during the off-season.

A series of statements were made in the survey with which the respondents were asked to agree and
disagree. Among those with the highest 1ével of agreement - by both boat owners and non-owners - were
that boating is a relaxing, healthful non-competitive activity which anyone can enjoy and that a person
can do many different things with a boat such as fishing, water-skiing, -cruising, etc. Clearly boating
and the need for facilities will grow in the future.

I mentioned that facilities problems were listed among the top problems associated with boating both

by present boat owners and non-hoat owners. Other reasons which I didn't mention - but which partially
include. facilities problems are the expense and difficulty or inconvenience of boating
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To summarize this part of the discussion, boating is very much a middle class American activity and many
more would participate in it and those already participating would enjoy it more if there were more and
better facilities for access to boating water. Clearly, that's what the 56 million Americans who went
boating last year want based upon all objective studies as well as subjective opinions one can collect

. anywhere in the country.

Is fuel availability and price affecting boating? The answer is that availability, of course, affects
boating. Wherever there is a shortage everyone cuts back on boating along with driving and other activities
that use fuel. By cutting back we don't mean that people go boating less often so much as they simply go
boating closer to home - if they can - saving gasoline both on the road and on the water.

And this brings up yet another facet of the facilities needs: facilities are needed where the people are -
which is to say, in metropolitan areas. Interestingly, the vast majority of our nation's people do live

in metropolitan areas and over 70% of the top 100 cities in our country are located on navigable waterways
for the simple reason that our country was discovered and settled by water; waterways were the only high-
ways back then.

Increasingly the focus for boating facilities development is on urban areas where many benefits - besides
boating - can be reaped from:an investment in boating facilities.. For example, many urban waterfronts

are deteriorated. An attractive recreational development such as a boat harbor not only provides a desirable
asset to the limits of its own boundary but greatly attracts private redevelopment funds and reverses the
decline of an area. This has been proven many times by specific projects throughout the country. Such
developments with the recreational facility as the initiator, of course, create jobs and redevelop the
municipal tax base as well. That's a lot of bang for the buck, if invested in a boating facility.

Heritage Conservation and Recreation Service and the Office of Coastal Zone Management are publishing a
hangbook on urban waterfront revitalization, not incidentally, in recogn1t1on of this urban facilities

nee

I'd 1ike to spend the balance of my time talking about another specific item boatmen want in terms of

boating facilities - merely the opportunity to pay their own way or, as the case may be, have those taxes

which they already pay specific to their boating activity used for the benefit of boating. In the area

of deve]opment of boating facilities with the funds of boatmen, there is a major piece of legislation

pending in Congress known as HR 4310 - called the Biaggi bill (after its sponsor Congressman Mario B1agg1
- of New York City) which deserves the support of all of us.

The bill basically provides that 2/3 of federal marine fuel. taxes, amounting -to $20 million each year, .
will be made available to. the states for recreational boating facilities development under a 50/50 matching
grant basis. The other 1/3, about $10 million a year, is to be made available to the states on a similar
50/50 matching grant basis for boating safety services including enforcement, search and rescue, and

. boating safety educational programs. Under the bill, the new Recreational Boating Safety and Facilities
Improvement Fund is administered by the U.S. Coast Guard

The formula for a110cations among the states for boating facilities development provides that 1/3 of the
fund will automatically be distributed to all eligible states on an equal basis; 1/3 of the fund distri-
buted according to each states share of registered vessels, and 1/3 according to how much each state is
expending on boating facilities development. The object is to bring about an eguitable allocation of
funds between large and small states while at the same time providing an incentive to states to develop
new recreational boating facilities and to -earmark state marine fuel taxes for that purpose. The bill
provides for coordination of boating facilities programs under the Boating Fund with those of the Depart-
ment of Interior under the Land and Water Conservation Fund and with Coastal Zone Management Planning.

The bill is being vigorously supported by boatmen and the boating industry. - It has been favorably
recommended by the House Merchant Marine and Fisheries Committee and is now. pending for the House Ways

and Means Committee. It is hoped that the full House will pass the bill this year with Senate consider-
ation next year. The legislation is fiscally conservative since it does not involve any new taxes but
merely a reallocation of existing marine fuel tax revenues to give the boating taxpayer the opportunity
to pay his own way. Support for HR 4310 is growing rapidly with many Governors as well as Senators

and Congressmen on the record in favor. State boating law administrators and other recreational officials
support it. It is certainly in the interest of attendees at this conference to support the legislation.

It is this type of funding legislation that will make the concepts and plans we discuss here a reality
throughout the country.-

One more thing boatmen need in terms of faci]ities is simply better and more comprehensive listings
of where facilities.are located. This would help spread the 1oad and provide more enjoyment and more
places to go boating. I hope that these remarks have helped answer the question: Who is the average
boater? C



RECREATIONAL BOATING AND THE NATIONAL FUEL ISSUE

PATRICK DOYLE

Manager

Environmental Communications
Qutboard Marine Corporation
Milwaukee, Wisconsin

FUEL AVAILABILITY FOR POMERBOATERS

At the outset, I wish to stress that the boating industry--throughout the 1979 boating season--has pro-
ceeded with the optimistic philosophy that if the boaters of the nation were careful in watching their
fuel usage by boating in a fuel-conservative manner, there would be ampie fuel available for normal
recreational boating activities during this coming season. We have told dur boating public, and it has
been proven to be true, that we were confident that our federal energy regulators would allow that boaters
from coast to coast would have fuel_to use, and they will have it in the same equitable proportions as
all other fuel users. We have seen, during this boating season, that over 90% of the U.S. has had an
ample supply of gasoline for most of the summer months. We advised boaters that there would be periodic
spot shortages of fuel in certain parts of the U.S., but that these spot shortages would be relatively
short-Tived, and this has been true also. Early in the boating season we saw interruptions in fuel
supply distribution in California, and later in the Summer we saw temporary fuel shortages in some of
the New England States, in New Jersey, in New York, in Washington, D.C., in Louisiana, and in parts of
Texas. However, in each of these cases these temporary disruptions in gasoline supplies were rect1f1ed,
and when gas lines dissipated, normal boating activities were quickly resumed.

The boating market, our manufacturing companies, and boating users have all labored at times under the
Federal government's cumbersome handling of our national energy issue. As you well know, the President,
his advisors, and our Federal Energy Office, and their energy plan proposals, have all sadly floundered.
But., in spite of the cumbersome handling of our Federal Energy Plan in Washington, it remains true that-
boaters have been able to secure fuel in most of the U.S., and that our supply of gasoline at marinas
from coast to coast has been good to excellent throughout the current boating season. We have seen the
Congress reject proposals for weekend gas station closings (thank God.), and we have seen our legislators
in Washington also reject several plans for gasoline rationing (again, thank God:). About the only
remaining portion of legislation which the President is still pushing in his Energy Conservation Contin-
gency Plan is the current "Standby Rationing Plan,” which is undergoing a host of amending by Congress. -
Should this standby rationing program be accepted, we, in the boating industry, are confident that we
will be treated in a fair and equitable manner, as Congress has promised in this standby program. It
should be pointed out that any standby gas rationing plan adopted by Congress can only be put into effect
if there is a 20% shortfall in oil imports into the United States. This would create a national emergency,
and only then if the President and both Houses of Congress agree that a national energy emergency exists,
would a standby rationing plan be adopted. Under this state of emergency situation, if one would ever

be declared, boating would participate in a rationing plan along with the various segments of the very
patriotic public sector. It is highly unlikely that our country will ever see a 20% reduction in QPEC
0il imports, but if this catastrophe occurs, boat1ng would be pleased to do its fair share in complying
with a standby rationing plan.

As it stands now, it appears that the Federal government is placing the fuel conservation burden on

each state government. FEach governor will be free to draft his own individual plan to allocate state
gasoline supplies in a fair and equitable manner to all fuel users within their particular state boarders.
Boating will not be discriminated against, and we are opt1m1st1c that it will be "boating as usual" on
the state waters throughout the nation.

--Concerning spot shortages of fuel, we, in the boating industry, have been in close contact with
our associates in the oi] industry, and they have told us that from time to time, because of refinery
capacity problems of unleaded fuels, there might be shortages of the unleaded variety...but that leaded
fuel, the type used in our marine engine products, will be far more abundant than unleaded gas .through-
out the boating season. This situation, also, has proven to be true during the current boating season.

--President Carter's recent energy decision to deregulate fuel prices and open up additional areas for
more 0il exploration bodes well for boating. It should provide additional incentives to our oil-pro-
ducing companies to increase many facets of domestic oil production and, in turn, should help to pro-
vide additional future supplies of gasoline for all users--including boaters.

--ATthough gas prices have been considerably higher than normal, boating groups that we have queried
from coast to coast report that they are continuing to pursue their normal boating activities.

We in the boating business and other marketers of recreation products occupy a unique position in the
current energy issue. And this position, I believe, will give us significant "defenses-in-depth"' .
concerning the use of energy. Recreation in the U.S. is an enormous contributor to our gross national
product, and--more importantly--a fundamental part of our way of life. Various governmental officials,
tourism directors, and boating industry leaders have stated quite bluntly that--"No crisis of any
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type will stop the American public from pursuing its Teisure activities." We are encouraging the
boating public to continue to boat, but we are. asking them to do it in a more fuel-conservative manner
by throttling back one-quarter. This throttiing back saves between 20 and 48% of fuel used, depending
upon boat and motor combinations. ‘ S . :

ESSENTIALITY OF RECREATION IN MODERN MAN'S LIFE STYLE

With over 74% of our populace 1iving on only 1-1/2% of our land, we have become an urban-oriented society.
And with the pressures of daily life growing at unprecedented levels, one of the prime necessities facing
this nation is how to make it possible for our urban dwellers to periodically get away from these metro-
politan pressures to enjoy their leisure time pursuits. Recreation, in today's society, has bécome a

most essential activity of man. Following are various facts which support the need for recreation/leisure
as a necessity to man's physical and mental -well-being -- today more than ever in our history.

-- -Sociologists and psychologists have Tong supported man's demand for recreation. One sociolagist said,
"Leisure and labor are the two sides of man's shield. -~ Both protect him; labor enab1es him to live,
and leisure makes the good life poss1ble "

-- During the Arab 0i1 Embargo of 1974, Senator Gaylor Ne1son (Wisconsin) issued a statement to the
Department of Energy on the essent1a]1ty of recreation and boating. He said, "Qutdoor recreation'is
an indispensable part of American life, contributing to the physical and menta] health of our public.
Boating and fishing and similar activities are virtually the only source of recreation for millions

of Americans of modest means who cannot afford to jet off to Europe or the Caribbean for their vacations.®

In short, Nelson stated, "Recreation in the U.S. is not a non-essential activity."

-- Even Aristotle addressed this issue. In his treatise "POLITICA," he said, "We labor to have leisure!

-- Margaret Mead wrote extensively on the relationship between labor and recreation for man. In her
work, "The Model Week,” she said, "Recreation is something done to get you safely back to work again
in a refreshed.state of mind." : L _

-- Dr. Jay Nash, in discussing the problems which accompany our industrialized and urbanized world,
stated: "Menta] and physical fatigue in our work force cause society to become s1uggish and unpro-
ductive." He concluded that the immediate antidote for these work-related fatigues is recreation.
"1f man can let down, engage himself in some type of outside activity, and periodically can lose
himself in this activity, he will be restored shortly to normality and product1v1ty "

-- One sociologist stated s1mp1y,'"Recreation yields a positive feeling, the sensation known as fun.
In recreational pursuits, man can become, for at least the duration of these leisure activities,
the master of his own life."”

-- Dr. Alexander Reid Martin, former chairman of the Leisure Activity Committee, American Psychiatric
Association, concluded a recent report stating: “Perhaps man gives himself more free time and recre-
ation at this period of his h1story because he demands it to meet the challenge of his rapidly expand-
ing inner and outer world."

Based on the above reasons. for man's need for recreation, we, in the boating and recreational industry,
believe it is imperative that our governmental officials continue to work and promote programs designed
to enable man (and our predominantly urban soc1ety) to pursue and experience the joys and refreshment

of recreating in outdoor leisure activities in an environment removed from the complexities of our metro-
politan communities. We applaud government and its various agencies, concerned with recreation, for

the attention it has given to the continuing development of our outdoor recreational facilities. We
appeal here for a continuation of these recreational programs for the overall well-being of our citizens.

ECONGMIC IMPACTS OF BOATING

Permit me here to quickly enlarge on what impact leisure spend1ng has on our overall economy. This
market...which includes recreational products, equipment, activities. vacation spend1ng, recreational
tr1ps, second homes, and the like...contributed more than $200 billion to our nation's economy last year.
The increase in leisure for each of us has grown to the point that: .

-- Leisure spending now exceeds our national defense expend1tures

-- It is more than the total outlay for all new home construction annually in th1s country.

-- It surpasses the total of our nation's .entire corporate profits, and exceeded the overall value
of the-U.S.'s total exports.

-- One out of every 20 persons in the U.S. is employed in the Teisure/recreation/tourism industries.

-- A Department of Interior survey reveals that 75% of the U.S. population, from age nine upward, is
“involved consistently in some form of outdoor recreation.

-- And, with shorter work weeks entering the scene, economists are pred1ct1ng that the total annual
dol]ar volume for leisure time expenditures will more than double in the next 10 years.

Now, let's look specifically at the marine industry contribution. A very quick review of the national
economic impact of the marine industry reveals the following: The recreational boating business is made
up of 19,000 firms directly engaged in producing and selling marine products. It provides Jobs for 1/2
million employees. Retail sales for our industry exceed $6-1/2 billion annually.



Other facts showing our economic vitality include: annual payroll of $3 billion, a retail dealership of
16,500 firms, and over 2,500 marine product manufacturers.: Engine-powered recreat1ona1 boats in this
country represent assets worth $36 billion, and in 1978 there were over 11 million recreational boats
registered from coast to coast.- And, of major significance, more than 56 million Americans go boating
at one time or another each year. These millions, however, use less than 1/2 of 1% of the nation's total
fuel consumption, the equivalent of one-half tank of gasoline for every auto in the country each year.
The economic consequences of curtailing fuel for boating far outweigh any conservation savings achieved
by any restrictions placed on powerboating. ‘
-~ Using Wisconsin as an example cf the economic impact of boating at the state level, the following

facts are most impressive: The state's 1,530 marine product dealers account for more than $200 million

in new marine product retail sales. Wisconsin boaters spend an additional $200 million each year

for used boats, motors, servicing, docking fees, storage, repairs, fuel, and boating club memberships.

The state's 1,400,000 fishing 1icenses (a large percentage of these fishermen use boats) contribute

$6-1/2 million to state funds. In addition, powerboaters in Wisconsin contribute nearly $3 million

in fuel taxes. There are more economic contributions to the state by boaters (including ancillary

monies spent at motels, restaurants, grocery stores, bait and tackle shops), but we mention the above

as a case in point for boating's economic impacts at the state and local level.

MINIMAL FUEL USAGE BY NATION'S POWERBOATERS

As an example of the fact that boat1n§ is not a fuel-intensive activity, it is interesting to state that
autos operated in California, just during the month of July, consume more gas than does the ent1re power-
boat industry in a boating season.

- Last spring, during the Iran political turmoil and oil supply interruption, we in the marine engine
industry issued the following statements to our sales force, dealer organ1zat1ons and customers to allay
fears about the energy situation:

-- During any o0il import slowdown because of Middle East political inconsistencies, boating industry
sources and U.S. oil industry leaders believe that there could be temporary and minor disruptions in
various parts of our nation in the gasoline distribution system. This may pose inconveniences at -
times if these temporary gasoline 1nterrupt1ons occur, but we feel conf1dent that these problems will
be less troublesome than they were.in 1974.

-- Qur boating industry Energy and Government Re]ations Committees, trade association staff, and Outboard
Marine Corporation personnel will closely monitor forthcoming proposed Federal Energy Administration
regulations to make certain that our industry will continue to recelve equ1tab1e treatment, and not
be discriminated against in our energy usage.

-- A great many of the nation's motorboats are used for sportfishing, an activity which consumes very
Tittle fuel.

-- The nation's 9 million boat owners, with $36 billion jinvested in their equipment, are not requesting
special consideration. They only ask fair and equitable treatment and will be willing to make .their
fair share of necessary sacrifices in a fuel shortage. A major premise in the boating market --
is that the nation's boaters are enthusiasts for the pleasures derived from their favorite leisure
pastime, and will not stop boating, ‘even 1f present-day econom1c and inflationary forces cause
slightly higher fuel prices.

-- Compared to other recreational éctivities,‘boating'is a relatively small consumer of fuel. Research
reveals that persons driving to professional and collegiate sports events, for exampie, use far more
gas per year than that used in powerboating.

-- A survey of powerboat usage, conducted among a cross section of boat and engine sizes in a variety
of waters in different parts of the nation, documented that boaters operate in a fuel-efficient
manner. The survey indicated that boaters spend 30% of their operating time at idle. They operated
60% of the time at fuel-efficient cruise ranges; only 10% of the boating time was spent in the high
throttle ranges, with less than 2% of their time being at wide-open throttle operation.

-- A recently completed statewide survey of boaters in Wisconsin, the fifth largest boating state in
the nation, has revealed that the average boater ‘in Wisconsin consumed only 60 gallons of gasoline
per boat1ng season. This survey -- conducted by the state's Department of Natural Resources among
a broad cross section of boats of various sizes -- is the most supportive documentation yet of the
boat1ng industry's contention that we use less than 1/2 of 1% of all fue] consumed by the nation's
engine-powered products.

THE TRUE AMERICAN POWERBOATER: "EXPLODING THE MYTH THAT BOATING IS A 'RICH MAN'S' SPORT"

Another issue which requires coimment is the demographic "make-up" of the recreational boating market.

An erroneous assumption exists in the minds of many that boating is a "rich man's sport." In metropoli-
tan areas, and in communities bordering our ocean shores, and Great Lakes, the typical citizen has
driven past marinas and yacht clubs where Targer boats and yachts are moored. Viewing thése larger
craft, it is easy to surmise that everyone who boats has a large yacht, and is therefore a wealthy,
affluent member of society. Nothing could be further from the truth.



In rea]ity, surveys over the years conducted by the U.S. Coast Guard in its feport on recreational
boating in the continental U.S. entitled, "The Nationwide Boating Survey," coupled with market research
Eacts from the National Boating Trade Assoc1at1on, presents the following p1cture of the typical U.S.
oater:

-- U.S. boaters are not predominantly users of large yachts. Industry statistics reveal that the average
powerboat js a small 14 to 16 foot boat powered by an outboard motor of 50 h.p. or less, with a
trailer to match.

-- The average price for the typical "powerboat package" is approximately $2,500.
-- The typical powerboat is used mostly to go fishing (46.5%).

-~ Powerboaters are not wealthy, they are mostly "middle Americans." The National Boating Survey con-
ducted every three years by the U.S. Coast Guard, as well as industry marketing research facts,
portray the following picture of the typical American boater:

* He is 34 years old, a family man with three children.

* Eighty~seven percent of boating households earn less than $15,000 annually. Only two percent earn
more than $25,000 annually.

* Fifty-eight percent of all powerboaters use engines less than 50 h.p. in size.

-- These facts indicate clearly that the American powerboater is not an overly affluent member of society.
He is, in fact, a blue collar worker in the "middle income" bracket, who uses a small outboard- powered
boat. It is th1s -segment of society that bears the heaviest burdens of taxation, inflation, economic
uncertainty, unemployment, and the other factors that hit hard in times of traumatic national crises.

MARINE ENGINE MANUFACTURERS COMMITTED TO PRODUCING FUEL-EFFICIENT PRODUCTS AND TO PROMOTING FUEL
CONSERVATION

Since the oil embargo days of 1973-74, the boating industry has worked to both educate our engine users
and communicate with federal government officials about how our industry can successfully conserve fuel
and still continue to enjoy boating as a favorite form of recreation. Some of the details of our
information program have been:

-- Educating marine engine users how to keep their engines in top operating condition for maximum
efficiency, and advising them to throttle back 25%. This 25% reduction in throttle setting will
save between 30 and 50% on fuel consumption, depending on boat size and engine combination.

-- We have advised energy officials that modern outboard technology has improved eng1né efficiency over
the years. Our new 55 h.p. outboards, for instance, use 1/3 less fuel at open thrott]e than the
comparable 50 h.p. of 20 years ago, and far less at.reduced throttle.

-~ We have pointed out that since 74% of us live in major metropolitan areas, that nearly all of three
key population centers are either Tocated on, or are very accessible to, large bodies of water.
This, of course, means that unlike many other leisure activities, boating can be carried on without
the need for extensive travel. Our users can be encouraged to enjoy their boating while staying
close to home, conserving fuel.

-- We are asking the government to aid the boat1ng industry to increase launching and mooring facilities
near these urban population centers, and improve access to our shores for more and better boating
accommodations.

-- We will also encourage the development of better fish stocking programs near these urban areas. We
all have watched with extreme pleasure the boom that has taken place on the Great Lakes with the
introduction of salmon, trout, and other game fish, This great fishing activity has resulted in
thousands of boaters in Chicago, Milwaukee, Detroit, and other cities to use their boats at home
to enjoy this fishing bonanza, rather than trail them to distant, inland lakes. Additional government
sponsored fish stocking programs could add to this excellent fuel conservation development.

-- We have told regulatory people that boating, by its very nature; is not a fuel-intensive activity.
Boating is a multiple passenger experience. Seldom do we see one person in"a boat; it is usually
done in the company of others, so the fuel used to propel the boat is shared by others. A recent
Department of Transportation energy research project reported that "The average model efficiency in
the powerboat market is estimated at 22 passenger miles per gallon, representing a mean of 3.6
passengers per boat." And, also, these same users are not consuming fuel in some other engine-
powered activity while boating. This placed powerboating high on the fuel-efficient activity list.

These are some of the points we have been promoting to show how the boating public will be asked to
contribute significant savings in fuel consumption., These programs will result in a significant fuel
saving in the recreational boating area. We are confident that it will be “"boating as usual" in a
very healthy and prosperous marketplace for our industry this year, and on into the future. A little
"belt tightening" by our normally conservation-minded boaters will be good for al] of us...and will in
no way curtail our boating pleasures.



Since energy is such an important facet of the powerboat market, we have ample incentives to increase
the efficiency of our marine engines. We really don't need any additional prodding from governmental
agencies to make these efforts. Good business sense prompts us to be energy efficient; our users are
demanding it, and the sting of government regulations in this area is truly unnecessary.

The marine engine industry has a long-term commitment to achieving greater efficiency for its engines.
Our engine manufacturers have expended considerable sums of money during the past 15 years to achieve
improvements in energy efficiency. Power plants designed and adapted for marine use have achieved a
high degree of sophistication. Improvements have resulted from many individual contributions rather
than any single innovation

The following are some of the developments which have contr1buted to the efficient modern outboard
eng1ne

-- Tuned exhaust system and loap scavenging through hub exhaust.

-- Higher engine compression and better intake and exhaust porting.

-- Pressure-backed piston rings for reduced friction.

-- Antifriction bearings and reduced fuel/oil ratio.

-- Improved induction system and elimination of crankcase drains.

-~ More precise carburetor calibration.

-- Improved combustion chamber design.

-- Capacitor discharge ignition with tailored spark and throttle advance (ess m1sf1res)
-- Thermostatically controlled cooling systems. .

~- Hydrodynamically designed lower units and prope]lers

FUEL CONSERVATION TIPS FOR POWERBOATERS

These technically improved marine power plants, coupled with the following tips which boaters can épp]y
to their operating procedures, combine to provide fuel-efficient operation:

-~ Properly tuned engine--this would provide fuel and ignition systems in "like new" factory supplied
condition.

-- Be sure your rig is set up at maximum efficiency--a difference between a properly rigged unit and
one not rigged. properly can be as much as 5 mph. Translated into fuel efficiency, it could mean the
same performance on 10-20% less fuel.

-~ Check motor height--the lower the motor, the greater the drag, and the more fuel used. Get motor up
out of the water as far as possible, just short of the point where the propeller breaks out of the
water and ventilates on sharp turns.

-- Check motor trim. Ride a clean plane, eliminate plowing or squatting. Proper trimming reduces the
amount of hull contact with. the water surface, keeping power- wast1ng friction to a minimum.

-- Check propeller (1) At wide open throttle, if engine jsn't running in its recommended operating
range, it's not properly propellered, and (2) bent, nicked, or damaged propellers will detract from
efficient fuel operation.

-- Check boat bottom. If you store a boat dry, on a Tift or a trailer, check to see that the bottom -
is properly supported to eliminate developing a "hook" which reduces planing efficiency. Keep boat
hull clean from road tar and film, and keep clean to prevent build-up of marine growth which can
cut speed and increase drag up to 40%.

-- Throttle back. The last 20% of throttle can cost you 30-40% in fuel. Operate at lowest speed at
which you can maintain an absolutely clean planing attitude. Greatest fuel conservation is a
throttle setting of about 2/3 to 3/4 of recommended full throttle operating speed.

Booklets containing these and ather fuel-saving techniques to provide cdntinued boating pleasures at
the most fuel-efficient ranges are being distributed to boaters by our company's Ev1nrude, Johnson,
and OMC Stern Drive marketing groups, and others throughout the boating industry.

BOATING URGES GOVERNMENT TO "TAKE WRAPS OFF" TECHNICAL COMMUNITY IN QUEST FOR ENERGY SELF-SUFFICIENCY

Concerning our national energy policy, we should be most unhappy with the present administration which
has never been able to see that there are other answers to our energy problems than conservation and
politically expedient and exotic energy sources such as solar power. At Qutboard Marine, and throughout
the boating industry, we applaud the recent decision to decontrol the oil industry...and we believe

that there is really only one viable solution to our national energy shortfall...and that is for our
government to "take the wraps off" our technical community in terms of excessive regulations, and

assist in helping this country to become more self-sufficient in its energy program. Let's provide
incentives, and remove restrictions on industry now impeding development of new 0il technology and
domestic oil recovery. We certainly have the technology and, according to oil industry experts, we

have ample undeveloped resources available domestically to do the job.



THE OUTLOOK FOR BOATING UNDER PRESENT ENERGY
CIRCUMSTANCES

WILLIAM SCHLARB

Senior Consultant

ARCO Petroleum Products Company
Los Angeles, California

The actions of foreign 011 producers, that is members of the Organization of Petroleum Exporting
Countries, and responses by the U.S. Government to those actions pose a threat to recreation activities
more immediate and severe than that to the U.S. economy overall. Boating enthusiasts and those whose
business it -is to serve boaters, therefore, must take steps to protect their interests. As a matter
of self-preservation, boaters must consider a more active and direct role to promote fuel conservation
and to call upon the U.S. Government to adopt a more progressive, supply-oriented energy policy than
that which now prevails.

CURRENT ENERGY PICTURE/OUTLOOK

Despite continuing threats of petroleum supply disruptions and price increases, the U.S. is now more,
reliant on petroleum to supply energy than at the time of the Embargo in 1973. The proportionate use
of coal and nuclear energy have declined while oil and natural gas have taken up a slightly higher
proportion of energy supply since 1973. Perhaps, worse yet, we rely more upon oil supplied by the
0rgan1zat10n of Arab 0il Exporting Countries (OAPEC) -- the 7-nation group which imposed the Embargo --
than we did in 1973.

A consensus forecast among energy analysts suggests that the present mix of energy sources is not likely
to change significantly in the next 10 to 15 years -- nor is our dependence upon imported oil expected
to decrease, over that time frame. Now, roughly 25% of U.S. energy supply is imported, most of it as
crude 0il. The generally accepted range of energy forecasts for the end of the '80s suggests that
dependence upon energy imports is 1ikely to increase by 1990 in order to maintain an acceptable rate

of growth in our economy.

Alternatives for oil and natural gas -- sometimes called synthetic fuels -- which include 1iquefaction
and gasification of coal may be promising for the long run. In the near term, certainly during the '80s,
and perhaps well into the following decade, we must make the most of our domestic oil resources --
supplemented by imports -- together with natural gas, coal and atomic energy.

Continued U.S. access to foreign 0il is not limited by physical constraints of resources. .Proved free
world reserves, in physical terms, are adequate to satisfy free world needs at present levels for at
least thirty years, and 1ikely far beyond -- the key issue is access to foreign crude supply under
diplomatic and trade terms which are mutually acceptable to the U.S. and pr1nc1pal 0il exporting
countries.

U.S. ENERGY POLICY

During two previous 011 supply disruptions -- the 1973 “Embargo" and the 1978-79 "Iranian Crisis" -- the
U.S. Government called for the weekend closing of service stations, among other actions, in order to
constrain gasoline demand. The impact of closed stations on weekends tends to be devastating to the
recreation and entertainment industries.

The problems arising from generally tight oil supplies have been exacerbated on occasion by the Department
of Energy (DOE) price and allocation regulations. For example, early in 1979 serious regional shortages
of gasoline were experienced beginning on the West Coast, and eventua]]y spreading eastward. The DOE
allocation rules, in force at the time of the Iranian 011 cut-off in 1978-79, were based on 1973
demographic circumstances. With a major shift of population to the "Sun be]t" States in the intervening
5-year period and with allocation rules slow to respond, it was no mystery early in 1979 when long lines
appeared at service stations in California. Instead of working to smooth the flow of limited gasoline
supplies, the allocation rules tend to worsen the effects of maldistribution.

NEW PETROLEUM PRODUCTION AND REFINING POLICY

At this time it is important that the U.S. Government consider the necessary steps to encourage explo-
ration and production of domestic crude oil and to maximize refinery production of fuels for transpor-
tation. Concurrently, government policy should encourage displacing petroleum by coal as boiler fuel.
Such policy actions have the potential to effect significant improvements in the supply of transpor-
ta;ion fuel. To date most governmental actions have not encouraged appropriate actions by industry

and consumers.

1t is especially important to note the extent to which the U.S. refinery industry has been affected
adversely by regqulation. In the period 1972 through 1978, the yield of gasoline as a fraction of crude
runs in U.S. refineries declined significantly. A progressive refinery policy which would encourage
U.S. refiners to invest in additional gasoline manufacturing equipment would substantially increase
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the volume of motor fuel from each barrel of oil. Appropriate investment across the domestic refining
industry could add as much as 1 to 1.5 million barrels per day additional motor fuel production. at

the present levels of crude oil input. The constraints to such investment are principally a function
of adverse regulation, therefore, the solution is to remove the restrictions thereby encouraging
refiners to upgrade refinery yields, that is, to increase the amount of gasoline obtained from each
barrel of crude oil.

CONSERVATION

W

Obviously every effort must be made to conserve energy. The greatest potential to save fuel can be
realized by producing more efficient automobiles. Unfortunately, to substantially modify the large
U.S. stock of automobiles will require a time-frame of some 10 to 15 years. There is a need, there-
fore, to take actions which can produce more immediate resiults.

Household use of gasoline can be divided into three principal categories -- commuting to work, family
business, and recreation. To manage conservation of motor fuel in the near term the greatest pay-off
can be obtained by tackling the most organized part of travel, that is, commuting to work which
accounts for roughly 40% of urban household gasoline consumption.

Aggressive promotion of ride-sharing has been demonstrated as an effective means of gasoline conser-
vation -- car pools and van pools.

There is also considerable fuel saving potential in ride-sharing for family business, that is, the
shopping trip, the trip to clubs, etc. Since these trips tend to be less organized than the work
commute it is more difficult to accomplish siqnificant levels of ride-sharing.

Recreation travel is, or course, the least organized part of household travel -- nevertheless, every
effort should be made to conserve fuel in recreation use. But the point to be made is this: by
making a maximum effort to conserve fuel in commuting and family business the fuel saved can be
directed to weekend use in order to continue recreation activities. This strategy is more than just
an alternative to closing stations on weekends in order to reduce consumption of gasoline -- it is a
most effective step toward preserving recreation travel.

CONCLUSION

The gasoline supply situation for recreational boating need not be as bleak as present perceptions may
suggest. Barring a major political confrontation between the major petroleum exporting countries and
the consuming countries, an energy policy which includes a well-coordinated conservation effort coupled
with the removal of the present constraints on the domestic oil industry can provide adequate fuel

to supply a healthy recreation industry within a strong U.S. economy.

Recreation is a generally accepted social good. To promote its viability boating enthusiasts have
little choice but to become actively involved in issues outside their customary fields of endeavor.
Boaters can take two steps to assure the preservation of their sport. First, gasoline must be

conserved -- boating enthusiasts have to take an active role to promote such programs as ride-

sharing and public transit in their communities. Second, the supply of gasoline for recreation must

be reasonably assured -- this means that those protecting the interests of boating must take the
initiative to move legislators to promulgate progressive policies which will encourage the development
of additional domestic petroleum production. In addition the gasoline processing capability in domestic
refineries must be upgraded to provide the maximum yield of gasoline and other transportation fuel

from each barrel of crude oil.
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FINANCING MARINA DEVELOPMENT: AN OVERVIEW 6F
CALIFORNIA’S PUBLIC PROGRAM

BILL $. SATOW

Chief .

Boating Facilities Division

Califomia Department of Boating and Wcterwoys
Sacromenfo Collfomlc

As the State's boating agency, the California Department of Boating and Waterways (cal Boat1ng) provides - -
a variety of programs for the construction of boating facilities on lakes, rivers, bays, and coastal

areas. These facilities provide public access to the State's waterways and are planned for a.wide
spectrum of boating activities, including fishing, sailing, cruising, ocean boating, and water skiing.

Funds used for the development of boating facilities come primarily from the California boat fuel tax

fund and various State recreation bond .monies. Most of our development funds come from the taxes paid

by boaters to propel their boats. This program is a unique one in that boaters pay into a special fund

and the boaters are the recipients of the benef1ts generated by boating facility projects constructed

w1th these funds.

R In order to meet the 1ncreaswng demand for trailerable and cartop boat facilities, the Department provides
grants to cities, counties, and other governmental agencies for the development of boat launching ramps
and ancillary facilities. The grants can be used to construct launch ramps, courtesy boarding floats,
car/trailer parking areas, lighting, landscaping, restrooms, and utilities. Once a grant has been fully
approved, a construction and operation agreement is executed by our Department and .the local agency
receiving the grant. The agreement specifies a number of conditions that must be met, including: (1)

the Department must review the plans and specificiations of the proposed project; (2) the facility

must be open to the public free of charge; and (3) the local agency must agree to operate and maintain

the facility for a period of twenty years.

In addition to our grant program, Cal Boating plans and funds the development of boating facilities
throughout the State Park System, on reservoirs of the State Water Project, and on other State-owned

lands. These facilities include the development of "boat-in" day use and camping areas, docks, and boat
launching facilities. Overall, in the past decade and a half, the Department has provided funding in

the amount of $30,000,000 for 290 launching lanes, "boat-in" areas, and other boating improvements
throughout the State. ,

In 1977, the Department was authorized by the Legislature to provide grants to governmental agencies
for the installation of floating restrooms on bodies of water where conventional restrooms cannot meet
the needs of boaters and where the presence of floating restrooms may lessen environmental degradation.
To date, the Department has installed floating restrooms, also known as the "S.S. Relief," on eight
lakes throughout the State and the program has been a demonstrable success. An illustrative example

is at Folsom Lake, near Sacramento. During the summer at Folsom, the floating restrooms, which contain
double-walled, 500 ga11on sewage holding tanks, need to be emptied once every two weeks due to the
heavy use they receive.

In addition to our programs for the construct1on of boat launching facilities and "boat-in" areas, the
Department provides low-interest loans to cities, counties, and special districts for the construction
and improvement of small craft harbors. Marina facilities funded by our Department can include the
construction of breakwaters, harbor basins, berths, mooring buoys, restrooms, harbor masters' offices,
erosion control, bank protection, environmental enhancement, landscaping, fuel docks, park benches,
sewage pumpout stations, public shoreline walkways and utilities. Berthing facilities can be provided
for recreational as well as commercial fishing vessels. Since 1958, Cal Boating has provided approxi-
mately $70,000,000 for the construction of marinas throughout the State, with a total capac1ty of
9,300 herths. On the average, the Department appropriates $8,250,000 each year for marina construction
loans.

Environmental issues have played an important role with respect to the development of marinas in
California. Substantial environmental mitigation and enhancement are involved with the construction

of new marinas. The Benicia Marina, presently under construction in Solano County in northern
California, included the creation of a 19-acre marsh area to enhance the surrounding ecological habitat.

An application from a local governmental agency for loan funds for the development or improvement of

a small craft harbor must include a project feasibility report, an environmental impact report, and

a resolution from the Tocal governing body requesting the project. The financial feasibility of the
project is of prime concern as it indicates the ability of the local government to repay the State

loan on a timely basis. Typically, revenues generated within a designated project area, including
berthing fees and restaurant, hotel, and other lease-concession rents, are used to repay the loan.
Berthing fees alone are usually not substantial enough to make a project feasible, thus other concessions
are needed for a fiscally secure development.
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A general philosophy of the lcan program is that we try not to compete directly with private marinas, -
but rather complement their activities. Several of our marina projects have been constructed with the
assistance of private lease concessions. 1In such situations, concessionaires construct and. operate

the berthing facilities after we have funded the construction of the harbor basin and landslide facili-
ties. However, even with the combination of public and private financing of marinas, the development
of boating facilities has lagged far behind the demand. The need for additional facilities is evidenced
by the long waiting lists for slips at marinas. supply and demand studies done throughout the State,
and the dramatic rise in the number of registered boats during the last 18 years, from 225,000 in 1960
to 554,000 at the end of 1978. The demand for additional berths is estimated to be over 10,000 in
southern California and approximately 5,000 in the San Francisco Bay Area. The need for additional
marina facilities is well illustrated at the Long Beach Marina where the City of Long Beach maintains

a list of over 3,000 boaters waiting for slips.

In order to ensure that the projects funded by Cal Boating conform to high construction standards and

at the same time remain cost efficient, the Department has developed a set of standard drawings and
specifications for the primary features of boat launching facilities and marinas. For example, we
maintain current "state-of-the-art" drawings for boarding floats that adjust automatically to fluctu-
ating water levels, concrete ramps with a special V-grooved finish for added traction, parking standards,
and guidelines for the development_ of harbor basins and slip and pile construction.

During the last ten years, the development of public marinas has changed to reflect a greater concern
for a number of important issues, including the dredging and fi1ling of wetlands, the ecology of the
native habitat at the marina site, public access to the shoreline, and visual and aesthetic appearances.
Because of these concerns, mitigation measures and public amenities play a very important role in the
marina development program. Park benches, shoreline walkways open to the public, restrooms, attractive
landscaping, and the creation of marshes all contribute to more aesthetically pleasing and environmentally
acceptable projects. For these reasons, the Department's marina development program in the past few

years has, and in the foreseeable future will concentrate on: (1) expanding existing marinas for better
© utilization of the water area; and (2) improving old and dilapidated marinas to renew the attractiveness
of our waterways and to generate greater public use of our water resources. Realistically, we do not
anticipate the construction of any new harbors along the coast of California.

We-believe we have established a successful boating facility development program in California that is

relatively free of red tape and responsive to the needs of the boaters as well as environmental concerns.
Barring any unforeseen obstacles, we hope to continue this tradition into the future. ,
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THE ECONOMICS OF FINANCING MARINAS

LAWRENCE E. WILLIAMS

Principal

Williams-Kuebelbeck and Associates, Inc.
Marina del Rey. California

. My topic, The Economics of Financing Marinas, is one that I am sure is of interest to all of you,
particularly in these times of high interest rates, tight money, and increasing costs due to our
excessive inflation. My presentation will deal with five basic areas of concern: 1) I will present
comments on marinas in the Pacific Coast states of Washington, Oregon and California; 2) I will point
out changing characteristics of marina development in the Pacific Coast states; 3) I will discuss
basic economic considerations involved with the financing of marinas; 4) 1 will review the historic
sources of funding the capital improvements involved with marinas and trends in that regard; and 5) I
will present forecasts of changes that I foresee in the next 5 to 10 years for marina deve]opment
in the Pacific Coast states.

MARINAS IN THE PACIFIC COAST STATES

Will Rogers said "Buy land, they're not making any more of it." 1 think today's facts of life merely
fortify Mr. Rogers' philosophy, and this is particularly true with waterfront land. I would change his
statement slightly, however, to say "Buy land, they're not making any more of it and what we have is
becoming more difficult to develop, particularly for marinas and waterfront residential and commercial
projects." With this in mind I think that I will start my discussion by a classical definition of a
marina. A marina 1s a small craft harbor complex that includes most or all of the support and
ancillary facilities needed or desired by boatmen, such as launching equipment, repair facilities,
fueling, restrooms, marine hardware supply, and food services. The term, of course, is being broadened
by our contemporary marina development patterns here on the West Coast. The term marina is normally
used to describe harbors that are intended primarily for recreational craft.

As I mentioned before, the focus of my discussion will be on West Coast marihas in the states-of
Washington, Oregon and California, with particular emphasis on California. In our West Coast states,
marinas vary in size and character. In California, for example, we have approximately 550,000
registered boats, the huge majority of which are-recreational craft. In the latest inventory conducted
by the California Department of Boating and Waterways (Cal Boating) it was determined that some 640
marinas existed in California. They had an average size of 128 berths. The total berths within the
640 marinas amounted to 82,300. For convenience in discussion I have broken the state down into four
areas. The first area, and the area of heaviest boating demand in California, is the South Coast area
which includes the four Southern California coastal counties of Ventura, Los Angeles, Orange and San
Diego, In this area exist 44 percent of the total berths within marinas in the state, a total slip
count of 36,300. The average size of marina in the South Coast area is 212. The largest marinas in
the state of course exist in this area. Here in the San Francisco Bay Area, 20 percent of the total
berths within marinas in the state exist, an amount of 16,300 s1ips.. In our Delta area, the
Sacramento-San Joaquin delta area just east of here, there is a total of 9,500 slips, 11 percent

of the state's total, and the average marina size there is 90 slips per facility. In the remainder

of the state there exist some 20,200 slips or 25 percent of the state's total. In this area the average
marina size in terms of berths is 79. Obviously you can see that this area represents the North

Coast, the many rivers, foothill lakes and high mountain lakes where many of the marina facilities

are very small in nature and to some extent seasonal.

Now Tet's turn to the state of Washington. Washington has .an estimate of 200,000 recreational
boaters. This is an estimate made by the U.S. Coast Guard since the state does not have boat
registrations similar to California or Oregon. A recent survey conducted by the Oceanographic
Institute of Washington under a Washington Sea Grant Program inventoried marinas in the Puget

Sound, the Strait of Juan de Fuca, the outer Pacific Coast, the fresh water lakes in the Seattle
area, Lake Union and Lake Washington, and on the Columbia River Washington side from the mouth to
generally the Portland area. This inventory indicated that the state had 240 marinas in this

area with a total of 24,400 wet moorage. slips. Up in the Northwest, the term "berth" is not used.
Most of the time you talk about "moorage slips." Of this 24,400 wet moorage slips, over 30 percent
exist in King County, the location of Seattle and the most populous county in the state. Seventeen
percent of the moorages are in Pierce County where Tacoma is located and in Whatcom County, the
county in which Bellingham is located, which adjoins the Canadian border and the Vancouver, B.C. area.
In Washington the average marina size is 102 moorage slips. In the Central Puget Sound area and on
Lakes Union and Washington 27 percent of the marinas in the state are located here and these marinas
include 36 percent of the total moorages. The average moorage size in this area is 136 moorage slips,
a good deal larger than the average statewide.

Now let's turn lastly to Oregon which has a registered boating population of about 125,000. - Oregon
marina development is primarily in the Portland area on the Columbia River, to some extent on the
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Willamette River and on the Oregon coast. The state has far less marinas than either California or
Washington. For examp]e, the total moorages within the four-county Portland metropo]1tan area total
only 5,400 moorage s1ips.

CHANGING CHARACTERISTICS OF MARINA DEVELOPMENT IN THE PACIFIC COAST STATES.

A number of th1ngs relating to marina deve]opment are changing in the Pacific Coast states These
are generally summarized below.

1. Marinas_are getting larger. Marina development does work on the theory of economies of scale. In
addition, since marinas are hecoming more difficult and costly to build, once they are built they
have to be large and provide ample facilities to offset their higher cost. Examples of large
marinas in California are at Marina del Rey with a total of 6,000 slips, Berkeley Marina, where we
are now, is the largest marina in the San Francisco Bay Area with a slip count of slightly under
1,000, and on the Oakland waterfront., where you will probably tour in the next couple of days, there
are 13 separate marinas with a total slip count of 2,300. In Oregon the newest and largest marina
is now under construction.” This is a 600-moorage slip facility being constructed by the Port of
Newport in Lincoln County on the central Oregon coast. This project is referred to as the South
Beach Marina. It is strictly a recreation marina. Another large project that was completed last
year in the Portland area is the Hayden Island Sailboat Moorage, a 300-s1ip marina developed by
private enterprise. In Washington State the largest marina is Shilshole Bay Marina, a 1,500-moorage
slip facility on Puget Sound that was developed some 15 years ago by the Port of Seattle. In
Everett, a town 30 miles north of downtown Seattle in Snohomish County, the existing 1,000 moorage
slip marina is being doubled in size to where the new 2,000 slip marina will be the Targest
recreational harbor in the Pacific Northwest. Another recently completed new harbor exists in Whatcom
County at Point Roberts. This project was developed by private enterprise and has 1,000 moorage

. slips. .

2. Marinas are becoming more multiple-purpose projects. Marinas' land-side development is changing in
character. We're seeing much more in the way of residential and commercial development, both
marina oriented and non-marina-oriented occurring adjoining marinas. This is a pattern that was
established with the construction of Marina del Rey and Redondo Beach King Harbor in Southern
California. It's continuing, however, in Oregon with the construction of the South Beach Marina
at Newport and the proposed South Downtown Marina in Portland on the Willamette River. In
Washington this trend is occurr1ng at the new Everett Marina and is proposed at the new marina
that will soon be constructed in downtown 01ymp1a, the East Bay Marina, which will have a major
waterfront commercial center.

3. Marinas are moving downtown and are becoming attractive amenities for center city redevelopment
‘programs. Those of you who have traveled to Florida and to many of our East Coast cities know that
marinas have been and continue to be used as amenity projects to complement downtown redevelopment. -
This trend is also occurring on the West Coast. It is vigorous and healthy and I expect it to
continue. Examples. of such marina projects in California include marinas on the San Diego water-
front, Redondo Beach King Harbor, the San Francisco Pier 39 project, which you will see on your
tour, and the marinas along the Dakland Embarcadero. In Southern California a major 1,700-slip
downtown marina for the City of Long Beach is now in final design. This $26 million proaect was
being turned down by the California Coastal Commission and the Local Coastal Program committee, when
last year the citizens through referendum placed the. issue on the ballot. It received a 60%
favorable vote and was thereby revived from the grasp of the environmentalists. Examples of down-
town marina development are also occurring in Oregon. The Portland South Downtown project is a
‘shining example of that, where a marina of 250 to 300 mooring slips is proposed as a major amenity
for a large $70 million redevelopment project on the downtown Portland Willamette River waterfront.
In Washington, the Seattle Seacrest Marina, a proposed 600-moorage slip facility, although in west
Seattle, will complement the activities in downtown Seattle.

4. Marinas are becoming harder to develop and more expensive. Governmentally developed marinas are
being required to provide more public access (such items as pedestrian paths and bicycle paths),
open space and general recreation and environmental programs such as marsh restoration and inter-
tidal pool development. Inflation is impacting the cost of marina development. In addition to
inflation, regulatory agencies have been and still are very restrictive on marina development,
particularly where any project is to occur on wetlands or environmentally sensitive areas. In
California local restrictions are brought about by the California Coastal Commission and the
Bay Conservation and Development Commission (BCDC) In Oregon the primary regulator of waterfront
development, particularly on the Oregonscoast, is the Land Conservation and Development
Commission (LCDC). In the State of Washington the State Shoreline Management Act provides strict
control on waterfront development. These state and local regulators are amply aided by the
federal government through the Fish and Wildlife Service of the Department of the Interior and the
U.S. Army Corps of Engineers through its regulatory functions. Marinas are unique as governmental
projects in that they historically pay their own way, more than most governmental-sponsored
projects. )

BASIC ECONOMIC CONSIDERATIONS INVOLVED WITH FINANCING MARINAS

The economics of marinas start with the supp]y-demand relationship. Demand is relatively strong in
each of the major boating areas in the three West Coast states. Because of the high cost of marina
construction and the difficulties in building wet storage, slips are generally becoming larger. The
smaller berths are giving way to dry-stack storage particularly for power boats up to 25 feet in
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length. An example of this is: the City of Long Beach is planning a 350-unit dry stack storage facility
on their downtown waterfront. A project at South Beach Marina in Newport, Oregon on the central coast
is in the final phase of planning. This will be a 150-unit three-high dry stack storage building at
that major marina project. :

Berthing rates in response to this heavy excess in demand over supply are increasing in most West Coast
market areas. In Southern California, for example, berth rates are commonly in the $4.00 to $5.00 per
Tinear foot per month range. A new project in Huntington Harbour, a 260-berth facility called Peter's
Landing, for which we did all of the market and financial planning, has been leasing slips for & months.
They are now 90 percent filled, their basic berth rate $6.00 per linear foot per month with an end tie
rate of $7.00 per linear foot per month. Berthing rates are also increasing in Oregon, particularly on
the Oregon coast where we find rates of $2.50 to 23.00. For some reason berth rates in the Portland
area still range from $1.50 to $2.00 per linear foot per month but we anticipate this to increase with
increased demand. In the San Francisco Bay Area new private facilities command from $3.25 to $3.50 per
Tinear foot per month. In the Seattle area of Puget Sound new pr1vate facilities command a linear foot -
moorage rate of $3.00 to $3.50 per month.

Operating expenses in the marinas are not increasing as rapidly as berth rates but capital cost and the
cost of money is causing a continually growing problem. Whether a marina is financed by government or
by private enterprise, the important element in marina economics is the size and stability of net
income available to service debt and the amount of the debt service.

HISTORIC SOURCES OF FUNDING MARINAS AND TRENDS IN THE PACIFIC COAST STATES

. Each of the three Pacific Coast states I have been discussing have historically used different means
of financing capital costs of marina projects. In Washington the majority of marinas are private]y
funded. These are, however, generally smaller and located in protected areas. The larger marinas
requiring breakwaters are normally funded by government. Most governmentally developed marinas have
been funded by public port districts with their primary source of funding being revenue bonds
supplemented by U.S. Army Corps of Engineers assistance. An exception to this for a major marina in
Washington State is the new 1,000-s1ip moorage, Point Roberts Marina. This project, which was developed
entirely by private enterprise, is unfortunately one of the few marinas that I know of on the Pacific
Coast which has gone into bankruptcy. In Washington the new trend in funding is the introduction of
private leasing of land and water area comparable to the policies and procedures used in Southern
California for many years. :

In Oregon, here again most of the marinas are privately financed with the exception of the coastal
harbors (most of these are for commercial fishing boats). Most harbors in the state require minimal
protection except for those on the Pacific Ocean. The newest marina in the state and the largest is
the Port of Newport's South Beach Marina. The financing for this project's capital cost is.indeed
unique. The total of government cost of the project is $11 million, $5.7 million or 52 percent of
which will be coming from the U.S. Army Corps of Engineers and a rather new source of coastal marina
funding, the U.S. Department of Agriculture, Soil Conservation Service. The remaining $5.3 million
will be raised by the Port of Newport through the issuance of general obligation and revenue bonds.
This $5.3 million in bonds will be purchased by the U.S. Department of Agriculture, Farmers Home
Administration (FmHA) on 30-year, 5 percent interest community facility Toans. In Portland, the
South Downtown Waterfront project will use tax increment revenue under the very successful city
redevelopment project.

Now turning to California, here again most of the marinas in the state are privately financed.
Exceptions to this are marinas along the Pacific Coast, and in exposed areas of San Francisco Bay.
The State of California for the past 21 years has had a unique funding program under its Boating )
and Waterways Department. During this period the state has loaned a total of $78 million (an average
of $3.7 million per year) to local c1t1es, count1es, and districts capable of constructing and
operating small craft harbors. This is indeed a unique program, one without rival nationwide.

The Cal Boating program has been supplemented through the use of general and revenue bonds. For
example, the primary source of government funding for Marina del Rey by Los Angeles County is $13
million in revenue bonds. Revenue bonds were also used to finance Redondo Beach King Harbor and

are proposed as a primary source of funding for the proposed 1,700-s1ip Long Beach Downtown Marina.
General obligation bonds have been used to finance Mission Bay in San Diego and the marinas therein
have been developed by private enterprise on land and water leases. ’

California has also used special districts with tax levy powers (port harbor and small craft

harbor districts) to prov1de funds for the cap1ta1 financing of marina projects. A good example of
this is Dana Point Harbor in Orange County, a project sponsored by the Orange County Harbors, Beaches
and Park District using their tax levy power of 20¢ per $100-assessed valuation. In Northern San
Diego County the Oceanside small craft harbor district (the only one of its kind in the state) has
used bonds and/or tax levy power to aid in development of the Oceanside Harbor, a project containing
800 boat slips. Another example of a special district aiding in the development of a harbor is the
Santa Cruz Port District's Santa Cruz Harbor in Monterey.

In addition,_the major ports in the state have and plan to use surplus revenues generated from their
other activities to aid in the capital funding of marinas. A good example of this is the marinas
developed by the San Diego Unified Port District in San Diego Bay. The infrastructure and protective
works for these marinas were developed by the Port District and then ground and water leases were -
granted to private enterprise to actually build and operate the docks.
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CHANGES FORECAST FOR MARINA DEVELOPMENT IN THE PACIFIC COAST STATES

In my work as an economic and financial consultant to marinas, I have developed over the years certain
forecasts which [ think are appropriate to bring to the attention of this group today. Let me present
my forecast for each of the three Pacific Coast states. Let's start with Washington State. As far

as Washington State marina development is concerned, I see the continued use of revenue bonds in
conjunction with federal aid under primarily the U.S. Army Corps of Engineers as being the primary
sources of governmental finance for marinas. I see; however, more leasing of land and water areas

by private enterprise within governmentally financed large marinas similar to the pattern that has
existed for the last 20 years in Southern California. Further in Washington State, I see more mixed-

use land-side development, particularly of a commercial nature. I see a move away from the stereotyped
Puget Sound governmentally-sponsored marina parking lot for boats to mixed-use developments complementing
the marina to a greater degree than in the past. Along with these trends I see higher slip rates being
asked and received by marina developers in the Puget Sound area and an adjustment on the part of the
public port districts to better attune their slip rates to regional market demand as opposed to continua-
“tion of unwarranted subsidy by low rates in that area. I further see the move away from the traditional
covered wet moorage that has typ1f1ed marina development in the Puget Sound-Seattle area for_many, many
years. .

Now let's move on to Oregon. Here I see more marina development in the Portland metropolitan area to
meet an obvious growing demand. This development will be encouraged by a historically recalcitrant -
local government. I even project that the Port of Portland may get into the marina development business.
They have been extremely reluctant to do so over the years. In the Portland metropolitan area now the
City of Portland is sponsoring the South Downtown Waterfront project at another marina development at

St. John's on the Williamette River in Portland. I see, as in the case of Washington State, more mixed-
use development on the shore-side portion of marinas in the State of Oregon. An example of this is the
South Beach Marina in Newport.on the central Oregon coast. I .see a move to higher slip rates occurring
in Oregon marinas to offset the increasing cost of development and operations.

Now lastly let's return to California. Here the picture isn't as bright, in my opinion, as in our sister
West Coast states to the north. I forecast less use of California Department of Boating and Waterways
small craft harbor construction loans for marginal projects. This will be part1cu1ar1y hard-felt on the
North Coast of California and in the San Francisco Bay Area, particularly by city marina developers. I
look for a continued development of marinas in San Diego Bay and behind the Los Angeles - Long Beach
breakwater in the Los Angeles - Long Beach area. Projects here will be aided by the use of surplus port
revenues and through revenue bond financing. 1 see a dramatic lack of further development in the more
remote coastal areas for projects which over the years have been very successfully aided by loans from
the Cal Boating program. For example, I would dare say that further development in Monterey Bay and on
the California North Coast would come to a standstill. I look further for a general slowdown in marina
developmerit in California except in areas of extremely heavy demand. Lastly, slip rates are bound to
increase even more than has been experienced in the heavy demand areas of the state. Personally, I don't
know where they are going to stop in Southern California. Additionally and lastly, I see more use of
stacked dry boat storage for power boats up to 25 feet in length, particularly in Southern California.
This has already been borne out by projects that I have mentioned here today. I hope that in this short
per1od of time I have been able to successfully present to you a once-over- 11ght1y on the economics of
marina financing in the Pacific Coast states. .
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LEASE OPTIONS FOR MARINA DEVELOPMENi

ARTHUR G. WILL
Marina Development Consultant -
Martinez, Califomia

Recreational small craft harbor development on the California coast has changed considerably over the
last few years. Beginning with bare moorings and scruffy, slapped-together piers and docks in the

back corners of already existing harbors, we now have well-planned, large developments with first class
construction and supporting land facilities. This trend began to be seen shortly after the end of World
War II and several thousand boat slips with supporting land development have been constructed and opened,
to the public since that time

Marina construction in the beginning of this per1od was normal]y done by a pub]1c agency with ownership
of and jurisdiction over the harbor area and the private sector was limited to the development of
minor supporting landside facilities. Some marinas were developed privately but these were generally |
not the quality of construction which the public agencies were creating in various projects. This
trend changed in the early Fifties when the private sector was offered the opportunity to develop full
marina facilities through the use of the long-term ground lease. What has resulted is a unique partner-
ship between public agencies as the landlord, and the private sector as the developer and provider of
this service to the public. While there was precedent for this type of development -in other parts

of the country, such as Fort Lauderdale, Florida, California harbor agencies have maximized the use

of this type of real estate transact1on to provide facilities for the fast growing recreation boating
field.

As in any other types of development financing, a great deal of exper1mentat1on has occurred in coastal
projects, and a number of methods have been used to prov1de new marina facilities. Through the use of
the long-term ground lease, private investments ranging from $2 or $3 million to as high as $150 million
in the monster project known as, Marina del Rey, have been made in providing such facilities.

The most satisfactory method found to date is called the Lease Option. This simply means that the long-
term lease for development has been combined with the use of the option at the beginning of the process

and answers a number of problems which had been emerging with the single lease as the controlling docu-

ment.

In the earlier years, it was thought that the agreement between the developer and the owner of the land
and water area, was sufficient to include all terms and conditions for the provision of the facilities.
Experience showed. however, that the actions and obligations required of the lessee during the first
year or two of the lease period, were different than those obtained after financing was acquired and
the facilities were built. The differences lay principally in the requirements on planning, obtaining
permits and all other approvals to go ahead, and acquiring not only the construction financing, but

the take-out financing covering the permanent economic life of the improvements built. The highest
incidence of failure of these lease programs could be traced to the difficulties encountered by lessees
in this start-up period. The only cure for the lessor lay in the process for cancellation provided in
the Tease.

It became obvious that something else was needed and the theory of the option-to-lease was conceived.
Option is defined as, "A stipulated privilege of buying or selling a stated property, security or
commodity at a given price within a g1ven time." It is further defined as, "The exercise of the power
of choice."” The option as a device in a real estate transaction is classical and is as old as the human _
experience in exchange of title for property. The concept of the power of choice is critical in the

use of the option method in a lease. The Orange County Department of Real Property Services with the
assistance of Williams - Kuebelbeck and Associates authored the first workable instruments to accomplish
the solutions to the problems mentioned in the above paragraph. What it did was to provide a period
during which a prospective lessee would perform all of the early planning, permit approval, financing
requirements for the development; and, once this was done satisfactorily, would have the right to
exercise an option for a long-term lease. What, in effect happened, was that all of the problem areas

in the early period of the standard lease term would be removed as conditions in the lease and placed
under a separate instrument known as the Option to Lease. The Optionee under this method would have

the right to a long-term lease only if he satisfactorily completed his planning, obtained his permits

and other approvals, and provided satisfactory evidence of long-term financing.

As Optionee, if he failed to meet these requirements, he simply lost the right to a.long-term lease
and a moderate expenditure of his option price and whatever funds he had invested in the planning
phases.. The Optionor had the obligation to remove his land from the market for only a short period of
time and the opportunity to gauge the ability of the prospective lessee to perform. If the lessee
failed during the option period, the optionor was then free to seek other individuals who could meet
his requirements for provision of the facilities.

17



It was not necessary for him to bring actions in default against a failing lessee, and take the long

and arduous course of attempting cancellation of a long-term lease. OQverall, the lease option has solved
a number of problems both for lessor and Tessee, and has made it poss1b1e to accelerate the rate of
development under such lease arrangements.

How does the option method actually work? The lessor prepares his offering in two distinct phases. One
is the long-term lease itself which contains all terms and conditions for the construction and operation
of facilities on lease-hold property over the long-term period. This document contains all the standard
provisions for construction, operation, payment of rent, penalties for non-performance, rights to assign,
insurance requirements, and all other provisions normally found in this type of real estate transaction.

The second instrument is the Option-To-Lease which contains the planning requirements, in detail, from
conceptual planning through the completion of working drawings. It also contains, in detail, the permits
and approvals required and the steps to be taken to acquire them. This is particularly important in view
of the extensive environmental controls which exist in today's world. It finally requires the firm
commitment for both construction and take-out fimancing and the posting of all necessary bonds, security
deposits, certificates of insurance and other financial requirements showing the developer's ability to
perform, as well as his financial staying power.

The option becomes the point in the process where selection of the developer takes place. Requests for
proposal are built around the Option-To-Lease rather than the lease alone. Typical options utilize the
option price, which is set in relation to land value, as the minimum price to be paid for the right. A
bonus bid is then solicited as part of the proposal. Requests for proposal are put out, into the market
and a number of criteria are established for choosing the best optionee. These include: experience in
operation; financial background; viability of proposed plan of development; sensitivity to goais of the
lessor, particularly, where a city or government agency is involved; and other factors which the lessor
wishes to use as criteria for judging the proposals which are submitted. The lease form, development
specifications and all other instruments of agreement are incorporated as a single package in the
offering.

Depending upon the size and complexity of the development, option periods are normally 12 months in
duration. Provision is normally made for extension either by request of the optionee, at an additional
amount of money, or where problems occur, such as in the environmental permit process, which are beyond
the control of either optionee or optionor.

Once the successful optionee has satisfied all requirements the lease can be signed and construction can
start immediately. Lease terms then come into effect; but, on a going project where all of the early
planning problems have been solved, and where both the lessor and lessee have become acquainted with
each other and understand each other's goals and methods. The option period has provided a close working
relationship whereby a true partnership in development of the lease-hold can be achieved.

The advantages of the lease option method are many. Probably the principal advantage for both parties
is that a set period of time has been established during which both lessee's and lessor's ability to
perform are clearly demonstrated. In the event of failure, the most the optionee can lose is the
amount of option price he paid and any costs of planning and time spent on the project which he has
invested. From the standpoipt of the lessor he is free to seek other developers since the option
conferred no interest in property, but only the right to a lease if all requirements were met. Time,
obviously, would be lost on the part of both parties; however, experience with efforts to terminate
bad leases clearly indicates that time lost in a stated option period is far less.

The owner of the land is also in a much better position to control the nature of the development
because the rules are more specifically laid out in an option than in a lease and particularly the time
factor is to his advantage. There can be no argument about the date on which-the option terminates

and this is an advantage to both parties.

The definiteness and certainty of the option terms can also be an advantage to the optionee in arranging
his financing. Many lenders still are not favorable to financing lease-hold development, as compared

to development on fee-land. The requirement for all planning and permit processes in the option therefore
puts the optionee in a better position with the lender because the total project is laid out and ready

to go for a firm loan commitment. This is part1cu1ar1y important in current 1nf1at1onary times when

time is of the essence in the face of increasing interest rates for loan funds in all types of development.

The lease option has proved to be an extremely useful tool to owners of land on the California coastline,
for lease-hold development of marina facilities with the private sector. Undoubtedly there will be
disadvantages and problems discovered with the use of the method over the next few years just as there
has been with the lease itself. These will be corrected by knowledgeable people in the real estate .

field just as the method itself was developed. Overall, it has proved a substantial improvement in the
development of property through the lease method as a reliable and flexible real estate transaction.
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OPERATION AND MANAGEMENT OF A SPECIAL DISTRICT

RONALD MC CLELLAN

General Manager

San Mateo County Harbor District
San Mateo, California

It gives me great pleasure to address the members of this audience. I am sure that the things we learn
during this conference through the exchange of ideas and sharing of know]edge acquired from each of our
fields of endeavor will provide us all with a valuable resource for use in the future.

Special districts are noth1ng new in the United States. Prob]ems associated with water rights and
distribution in the 1800's caused formation of early districts. As of the 1972 census of governments,
there were 23,885 special districts throughout the United States. In California alone, excluding
school d1str1cts there are 4,235. There are more special districts than any other type of government
un1t B

The San Mateo County Harbor District was formed in 1933 to develop a harbor on Redwood Creek known

as "San Mateo County Harbor No. 1 on Redwood Creek." Boundaries of the new district were established so
as "to embrace the entire area of the County of San Mateo." A special election was held on the 27th of
June 1933, and so another special district came into being.

When the District was unable to obtain funding for the Redwood Creek Project, it became dormant and
remained so from 1935 to 1948. The United States Congress in 1948 approved Public Law 848, Rivers and
Harbors Act, authorizing expenditures of approximately $5,000,000 for breakwater construct1on at

Pillar Point Harbor. It was stipulated in the law that "local interest establish a competent and
properly constituted public body empowered to administer the harbor facilities." This body was also
required to give assurances of compliance with canditions imposed on the project, including a require-
ment to provide and maintain necessary mooring facilities, public landings, supply facilities and
easements for ingress and egress for construction and maintenance of the breakwaters. You have probably
guessed by now that the competent, properly constituted, public body was the San Mateo County Harbor
District.

You will remember that the District was initially created to develop Redwood Creek. Because of the
change in harbor location in 1959, it became necessary to amend the Harbors and Navigation Code to -
authorize the District to acquire, construct, own, operate, control or develop harbor works or facilities
within its physical boundaries which are the same as San Mateo County. Additionally, the District

has broad powers related to harbor development and operation which include: the acquisition and
operation of warehauses, grain elevators, bunkering facilities, belt 1ine railroads and other harbor-
related facilities. .The District has powers of eminent domain, may issue general or revenue bonds,
borrow money and perform other governmental functions to accomplish its basic purposes. It is

governed by an elected board of five harbor comm1ss1oners

Funds were appropriated in 1959 to construct breakwaters at P111ar Point Harbor. By June of 1961, the
breakwaters were completed. In 1962 the District had completed construction of a public pier, restroom,
concession building, fish receiving facilities and harbor master building. Surge conditions within

the Harbor have frustrated attempts to construct boat s1ips until this day, despite the fact that a

"dog leg" was added to the west breakwater to correct the surge. :

The Harbor District has attempted to develop Pillar Point Harbor and establish itself as a county-wide
agency in spite of political and environmental cpposition, restraints on harbor and marina development
imposed by various regulatory agencies such as: the California Coastal Zone Conservation Commission,
Bay Conservation and Development Commission, Regional Water Quality Control Board and the Army Corps
of Engineers.

On November 11, 1977, the District assumed operational control of the Oyster Point Marina from the City
of South San Francisco under the terms of a joint powers agreement with an effective term of 50 years.
Construction of expanded boating facilities and related shoreside facilities for Oyster Point then
became the responsibility of the Harbor District.

Perhaps, at this point, it would be helpful if I outlined the existing facilities at the two harbors
operated by the Harbor District, then discussed the development plan for each.

PILLAR POINT HARBOR

This commercial fishing/recreational boating harbor provides a refuge for approximately 100 commercial
fishing boats and 100 pleasure crafts. Limited tie-ups are available at the Johnson Pier for loading
and unloading boats and, in some cases, overnight accommodation. Power and water are available in
addition to fuel and ice. Most of the vessels are moored in the open water area of the Harbor inside
of the breakwater. Shoreside facilities include: a concession building housing two coffee shops,
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two bait and tackle shops, and a retail fish market; a harbor master office, warehouse, public restroom
and shower, a single-lane launch ramp, recreational vehicle overnight. parking area and automobile parking
areas for 400 cars. Approximately 36,500 people visited the harbor in 1979. The harbor patrol responded
to 98 calls for assistance in the harbor vicinity.

Expansion plans for Pillar Point Harbor, for which all necessary permits have been obtained, will provide
these additional facilities: an internal mound rubble breakwater system to eliminate a severe surge
problem, 220 commercial fishing boat s1ips, 220 recreational boat slips, a three-lane launch ramp, a boat
repair facility, a chandlery, a medium-sized, 8,000 sq. ft. restaurant, and a fish processing facility.
The total estimated construction cost of the project not including lessee construction is 10.9 million
dollars. Funding of the project will be accomplished with a 4.1 million dollar California Boating and
Waterways Department loan, District tax revenues and Federal funds.

OYSTER POINT MARINA/PARK

Located in the City of South San Francisco, this primarily recreational marina provides direct access to
San Francisco Bay and contains the following features: 294 boat slips, a yacht club, harbor master's
office, boat storage, boat launching facilities, a fuel dock and automobile parking areas.

Plans for expansion of this marina, when completed, will provide a full-service public recreational area
containing an additional 300 boat slips and the following shoreside facilities: a boat taunching facility,
a fishing pier, expanded yacht club facilities, two dinner restaurants, a coffee shop, boat sales,
chandlery, boat repair and haul out, a harbor office building for District Administration and Harbor
Master, a boatel and an office building. Expansion of the Oyster Point facility will cost an estimated
$12, 000 000. This high cost is directly related to solving a pollution problem originating from the
garbage fill which created the site and the effects of recent economic trends.

The five elected harbor commissioners are responsible for management and control of the improvements,
development, protection and maintenance of the Harbor District. District staff includes a general
manager and an executive secretary. Day-to-day administration and property management functions of

the District are the primary responsibilities of these two people. Operation and maintenance of harbor
facilities are the responsibility of the harbor master assigned. Technical assistance is provided to
the staff through a retained accounting firm, legal counsel and an engineer.

Oyster Point is an economically self-sustaining unit at the present time and will continue to be so

after deve]opment Pillar Point Harbor, however, is another matter. Operating costs have always exceeded
operating income, thereby creating a need for tax subsidized operations. There are many reasons for

this situation. Among these are allowing use of District facilities without imposition of charges,
substandard rents and provision of a level of service above that suggested by operating incomes.

Sound management practices instituted after 1976 have increased operating revenues over 600%. Additional
improvements in the leasing program yet to be implemented will bring operations into the black by fiscal
year 1980-81: ATl tax monies will then be used for capital construction projects.

Full deve]opment of the Pillar Point and Oyster Point projects will provide approximately 750 new boat
slips to the market area within the next two to three years which will satisfy boat owner needs. Services
and facilities for the use and enjoyment of the general public will be provided. Local employment
opportunities will be available to county residents. Commercial fishing operations will be enhanced by
adequate mooring and ancillary shore support facilities. Tax support for boating facilities will no
longer be necessary in San Mateo County because both District projects will be self-sustaining.
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DESIGN CONSIDERATIONS FOR NORTHERN MARINAS

C. ALLEN WORTLEY

Associate Professor

University of Wisconsin-Extension
Madison, Wisconsin

INTRODUCTION

Harbor structures in Great Lakes and other northern areas are damaged by ice. The winter regimes are
hostile environments challenging the technical abilities of marine engineers and contractors. This
paper presents information for the small-craft harbor designer and builder. The recommendations are
supparted by winter observations in two hundred United States and Canadian harbors, together with field
and laboratory tests, literature searches, and personal design experiences.

Ice for purposes of this paper is primarily stationary lake ice. River ice, ice floes and sea ice are
not specifically dealt with. They may present additional and somewhat different problems. Small-craft
harbors ‘are customarily built in sheltered areas away from moving ice masses. From a structural design
standpoint, brackish and sea ice in small-craft harbors should present problems no worse than those
associated with sound Take ice.

More information about ice engineering in small-craft harbors is given in an advisory report (1). This
report is comprehensive and has served in part as a source for this paper. The report also deals with
other related topics such as the ability of ice to support construction loads.

[CE AND ICE COVERS

Ice, a visco-elastic material, exists in nature in a relatively high temperature state, i.e. near its
melting point. The mechanical properties and strengths of ice vary over wide ranges. The values depend
on the temperature of the ice, the rates and direction of loading, the composition of the ice, and other
factors. Precise values are therefore not available to the designer, and engineering judgment must be
used.

Ice forms in a lake and small-craft harbor by atmospheric cooling of the water. First the water surface
is cooled to 39°F, the temperature at which water is in its most dense state. This dense water sinks
forcing up less dense water. This process continues until the lake has "turned-over" and is isothermal
at 39°F. From this point on the surface cools until ice begins to form at 32°F.

If the water conditions are calm, dendritic ice crystals will extend across the surface. However, if
windier conditions exist, fine grained congealed slush ice will form. Once a cover has been established,
the ice will grow down into the water as heat is extracted. In very cool weather the growth of ice is
rapid. Air will be entrapped and give the ice a milky or white appearance. If the ice has formed
stowly, it will be transparent and stronger. This ice is referred to as black or clear ice.

Additional ice forms on top of an ice cover from snow that has turned to ice. This is a metamorphic
process or a freezing of snow that has become wet. This ice is granular and can be quite strong.

A cross section through an ice sheet can yield high]y variable conditions depending on how the ice was
formed and its age. Entrapped water may even be encountered.

In the Great Lakes a stable appearing ice cover can be as thin as two inches. Thicknesses of more than
four and a half feet have been measured in shaded areas under pile supported docks. Selecting a thick-
ness for design depends on the location of the harbor, the conditions being designed for, and the
importance of the structure. {Under some design conditions, the thicknesses of the ice are not
particularly important.) Thicknesses of 3 feet can be expected in the Great Lakes.

Water temperatures in Great Lakes marinas are near the melting point of ice. ‘The boat harbors are
isothermal with depth with no discernable 39°F bottom waters. Values above 32 1/2°F are rare and when
they exist may be only temporary. ‘

Ice leaves harbors during the winter. Storms, accompanied by strong winds, break the ice cover and
"blow" the harbor clear. (Figure 1.) As a result docks are impacted by large chunks of ice. Also a
harbor cleared of ice may have thin unstable new ice formed in mid-winter.

[ce in the Great Lakes and its harbors osciliates from a phenomenon known as seiche. A seiche is a
short-term rise and fall of the water level and is caused by either persistent, strong winds piling up
the water at one end of a basin, or changes in barometric pressure over the lake, and sometimes a
combination of both. The period of a seiche is a few minutes in a bay or harbor and about ten hours
for a Great Lake. MWinter water level changes of 3 inches in 10 minutes are common. Very large winter
seiches have occurred causing the water level to drop. The no longer buoyant ice imparts downward loads
to the pilings driving them further into the bottom.

21



Figure 1. Ice Cover Being Blown Qut of Harbor

Figure 4 shows lateral displacement of a dock.
Also, note the pilings that have been Tifted.

ICE SUPPRESSION WITH COMPRESSED AIR

A trial and error design procedure for ice
suppression with compressed air is presented
below. This procedure removes the ice and its
harmful effects on dock structures. Ashton's
monograph (2) has been used as the analytic
model and adapted for man-made small-craft
harbors. Figure 5 is a cross sectional view
alang the axis of an air diffuser pipe on a
harbor bottom. It is also representative of

Figure 3. Steel Dock Uplifted by Ice Seiche
Action

The ice melting that occurs on the underside
of the sheet is the result of both temperature
and voiume of water being moved upwards from
the warmer bottom water by the bubble plume,
If the plume encounters a free water surface,
the bubbles escape directly to the atmosphere.
(Figure 6). This results in heat being wasted.
If an ice cover exists, the bubbles will move
laterally along the underside of the ice.

As they do, melting primarily by convection
occurs. The rising plume imposes a net
circulation on the water which allows more
warm water to be drawn into the area from
distant lateral directions.

When the water (and ice) rises, either the piles
embedded therein, are pulled from the bottom or
the ice slips or fails near the piling. If the
pile is 1lifted, the soil at the tip of the pile
sloughs into the void created. When the lake
level recedes, the piling cannot return to its
former depth., The ice eventually breaks away
from the piling, drops, and refreezes at a lower
level to the "jacked" pile. Piles may be jacked-
completely out of the bottom by seiche action.
Figures -2 and 3 show piles jacked by seiche
action.

Stationary ice responds thermally to temperature
changes. The expansion and contraction exert
lateral force on pilings, cribs, dock floats,
and anything else embedded in the ice cover.

Figure 2. Wood Dock Uplifted by Ice Seiche
Action .

a series of point source diffusers that would
be used to suppress ice around a line of single
pilings.

Air is compressed, usually with a low pressure
positive displacement blower, and distributed
through a manifold 1ine to diffuser Tines on
the bottom. The compressed air is discharged
through slits or orifices in the diffuser lines.
The momentum of the air jet sets air bubbles in
motion. This momentum quickly dissipates and
bubble bucyancy takes over. As the bubbles
rise, they entrain water into the rising plume.

Figure 4. Lateral Displacement of Boat Docks



For a given site and conditions, the quantity of air required, Qy, is estimated for a tolerated ice
equilibrium thickness, ng. The air pressure need only be sufficient to overcome hydrostatic head, and
distribution and diffuser Tosses. At the tolerated ice equilibrium thickness, the ice is melting as .
fast-as it forms. The selection of this thickness should be based on first cost and operating costs,
resistance available to ice uplift through embedment of piles being protected, magnitude of lateral
forces from thicknesses of ice, availability of manpower to chop ice during severe cold periods,
temperature extremes existing at the site, and the amount of damage to be tolerated.

The quantity of air required Q3 is estimated from experience. Table 1 gives heat transfer coefficients,
hp, as a function of water depth, H, and Q.

Table 1. Heat Transfer Coefficients, hp Btu/hr fte F

Water Air Flow Rate .
Depth, H Per 100 ft. of Diffuser, Q3
2 ¢fm ' 4 cfm ' ’ 6 cfm
6 ft 169 189 201
10 ft 150 167 178
14 ft 135 ' 151 162

The heat transfer rate, quw, is obtained from:

qw = hp (Tw =~ Tm)
where Ty is the water temperature and Ty is the melting point temperature of ice.
Table 2 gives the equilibrium thicknesses ne for the calculated heat transfer rate gy as functions of the
ambient air temperature Ta. Because wavmer day temperatures counteract cooler evening temperatures, the
average daily temperature can be used for Ta. Table 2 assumes no snow cover on the ice and 10 mph winds.
If a snow cover is present, the equilibrium thicknesses become smaller for a given gy ; and conversely., if
windier conditions prevail, the equilibrium thicknesses increase.

Table 2. Ice Equilibrium Thicknesses, ng inches

Required Heat Transfer Ambient Air Temperature, Ty

Rate, qw :

Btu/hr ft2 20°F 10°F 0°F -10°F -20°F
25 4 10 16 16+ 16+
50 1 3 6 10 13
75 -- th 3 5 7
100 -- - 2 ' 3 5
125 -- - ] 2 3

The use of Table 1 and Table 2 is illustrated by the following example:

Assume Qg, quantity of air = 6 ¢fm/100 ft.
H, water depth = 10 ft.
Tw. water temperature = 32.5°F
Ta, air temperature = -10°F

from Table 1 at Q3 = 6 cfm/100 ft. and H = 10 ft.
find hh = 178 Btu/hr ft2 F

from gw = hp (Tw ~ Tm)
at hp = 178, Ty = 32.5, and Ty = 32
find qy = (178) (32.5 - 32)

/89 Btu/hr ft2

from Table 2 at qy = 89 and T3 = -10°
estimate ice equilibrium thickness, ne = 4 inches

For the conditions assumed, the ice would maintain an average thickness of 4 inches. Colder weather
would increase the thickness, and more air would reduce the thickness or cause open water. Observations
in the Great Lakes show that compressed air ice suppression systems are very effective in protecting
small-craft harbor structures. Careful maintenance of these systems is essential.
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DESIGN FOR HORIZONTAL FORCES

Small-craft harbors not protected with ice
suppression systems must be designed to with-
stand horizontal and vertical forces. At this
time, we can only approximate these forces.

Ways to reduce forces, for example, coating
systems with epoxies, are being explored by the
US Army- Corps of Engineers Cold Regions Research
and Engineering Laboratory (CRREL) and others.
Results are not yet available.

"WARM' WAT
WARM ER Horizaontal pressures of 400 pounds per square

inch, representative of the crushing strength
of ice, have been used for pier design. Small-
craft harbors are built in sheltered areas not
\ subject to ice floes. They therefore do not
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Figure 5. Compressed Air Ice Suppression System

need to offer the same resistance as would be
required of a bridge pier exposed to floes in
a river. Additionally, codes are now permit-
ting significant reductions in the design
force to be used on river piers. These
reductions, based on experience, depend on
the type of ice, the size of the pieces and
other factors.

Based on observations of piling supported boat
docks in protected harbors, where blocks of ice
move about and perhaps are even blown out of
the harbors, design loads are significantly
lTess than the crushing strength of ice. The
blocks of ice result from a stable cover

Figure 6. Ice Suppression and Melting Around
Steel Dock

breaking up under wind and surge, and not from

a sustained ice floe. The blocks of ice exert
impact loads on supporting pilings or dock cribs
but do not crush on them. Because horizontal
forces from moving pieces have not exceeded the
mooring forces for which the docks were designed,
no special design analysis is recommended as
necessary in a conventional boat harbor. Some
minor damage to dock members that are impacted

by moving ice pieces should be expected.

Where a stable ice cover exists, it will réspond
thermally to changes in temperature. During
cold spells, ice contraction will occur and many

Figure 7. Free Standing Mooring Pilings
Permanently Deflected by Ice

thermal cracks will relieve horizontal forces.
When an ice sheet warms up, expansion will
shove pilings and cribs about. Methods to
estimate, or measured values for these thermal
thrusts on individual pilings, have not been
published. From cbservations on boat harbors
in the Great Lakes, these forces are less than
mooring forces for which the docks have been
designed. However, the deflection of dock
supporting flexible pilings will be a matter
of inches and adequate allowance in all
structural connections must be provided. Free
standing mooring pilings may be permanently
deflected, especially if they are Tocated in

a harbor basin with confining vertical sheet
pile bulkheading. (Figure 7.) Figure B. Crib Structure Deflected by Ice
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Crib structures will experience lateral shoving and must be designed to withstand the thermal forces.
(Figure 8.) Recent comprehensive laboratory studies by Drouin and Michel (3) have measured values
for these factors. Although the work is a laboratory study, it is pertinent to the boat harbor
designer. :

Because of cracks, faults and discontinuities, field ice will be weaker than laboratory ice. Addition-
ally, any snow on the ice will reduce the thermal responsiveness of the sheet. Thin ice is not capable
of exerting significant thrusts. It buckles first., Thick ice tends to be self-insulating, i.e. the
effects of a sustained temperature rise are rapidly attenuated with depth in the sheet. Therefore,
thickness of the ice is not a critical factor in estimating thermal forces.

For the above reasons and based on observations of cribs in the Great Lakes, a design value of 10,000
pounds per foot is recommended for thermal thrust on gravity type crib structures. Values one-half as
much would be appropriate in areas with large snowfalls or weak unsound ice. On the other hand, 20,000
pounds per foot would be an appropriate estimate for clear ice, in a very confined boat harbor (without
sloping banks) and under an unusually warm period following very cold weather. The importance of the
structure to the overall project would also be a factor in selecting the design values.

Dock pontoons embedded in ice may be squeezed out of the ice, or equally often, be drawn into the ice.
For a series of connected dock floats contortions of two feet throughout the dock have been observed.
(Figure 9.) Connections and dock members must allow for these movements. The floating docks must be
free to move laterally without binding on pilings, and without restraint from shore attachments. A
dock frozen in ice and to a piling that begins to be "jacked" by the ice sheet will literally be torn
apart by tension on the horizontal plane of the dock. In the spring, docks attached to shore are
damaged when the ice sheet melts free from the shore and moves about under wind action,

Values for squeezing forces on dock floats left in the ice have not been determined. Field studies are
underway but results are not yet available. Although most Great Lakes marinas remove floating dockages
for the winter, some do not; and the floats appear to be withstanding the squeezing ice pressures.
However, some corner pinching and dimpling on floatation encasement shells are occurring.

DESIGN FOR VERTICAL FORCES

In a marina, pilings and other structures frozen into the ice cover will experience vertical forces
from water level fluctuations. The case of most concern is a water level rise which 1ifts pilings
from the bottom causing great damage. (Figure 10.)

However, when large water level drops occur, the ice loses all buoyancy and becomes a hanging dead
weight spanning between "supporting pilings". Pilings should be designed for this full dead weight
applied as an ultimate load. The maximum density of ice is 57 pounds per cubic foot.

Estimates of minimum ice uplift loads can be derived theoretically from a first crack elastic analysis
of an infinite, floating, thin, homogeneous ice plate pierced by a round structure. The differential
equation formulating this problem has been solved (4, 5) for boundary conditions describing a circum-
ferential crack located a distance "a" out from the center of the piling. When an ice sheet pulls
upward on a strong well embedded piling, a circumferential crack does occur. For a steel piling, this
crack is usually 6 inches out from the face of the piling, and somewhat less for a wood piling. The
ice is thicker next to the piling because of heat transfer through the piling. An ice collar forms
around the piling. :

More severe failure criteria (4) with radial cracking and additional circumferential cracking have been
analyzed and give uplift loads several times greater than the first crack criterion used to estimate
the minimum uplift loads shown in Table 3. This table is based on strong lake ice having a flexural
strength of 200 pounds per square inch. i

Table 3. Minimum Ice Sheet Uplift Loads, Pounds

Radius of Ice Thickness
- Load Distributicn ‘
"a" 12 in 18 in 24 in 30 in
6 in 8,000 16,000 28,000 44,000
12 in 10,000 20,000 33,000 52,000
18 in 12,000 22,000 38,000 56,000
24 in 14,000 25,000 44,000 64,000

The use of Table 3 is illustrated by the following example. Assume we have a 12 inch round steel pipe
piling embedded in 24 inches of firm ice. The radius of load distribution "a" is equal to the radius

of the piling (6") plus the radius of the ice collar (assumed tc be about 6"); therefore "a" equals 12".
From the table, the minimum ice sheet uplift Toad is 33,000 pounds.

For design, an ultimate uplift load several times greater than the Table 3 minimum should be used. It
is recognized that the assumptions used to compute the minimum values do not generally fit the conditions
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Figure 9. Contorted Floating Dock

Figure 11 shows pieces of ice that have “formed"
around pilings. These pieces have been termed
ice rubble. ’

\
Rubble pieces can accumulate under docks and
transmit forces from fluctuating ice sheets to
horizontal structural members and utilities
suspended under docks. Figure 12 shows a three-
inch water main bent earlier in the winter by
massive rubble pieces on top of the ice sheet.

When rubble is observed, it is an indication of
water level fluctuations.
onh a piling, there will be no rubble, but ice
shavings and thin pieces of frozen water film

Figure 11. Ice Rubble Around Pilings

the sheet gaing down. When the water refreezes
and the sheet again rises, these pieces get
pushed up around the piling. Occasionally

very thin pieces of ice, or blisters, will be
formed when a sheet falls and these pieces
split out. The formation of rubble can be
reduced if the ice can be made to slip on the
piling.

Walls and long cribs experience little damage
from ice 1ifting. There normally is cracking
parallel to the structure which reduces uplift
from rigid attachment. Occasionally, however,
the top of a crib will be pulled off because
it was inadequately attached to the Tower
portion of the crib.

If the ice is slipping

found in the field. For example, the ice is
probably not homogeneous, may be cracked and not
infinitely continuous, or may not be completely
attached to the embedded piling. Notwithstanding
these realities, which tend to reduce uplift Toads,
the theory predicts minimum values (for a first
crack to occur) and larger ultimate values will
occur. The values to be used will be matters of
engineering judgment and the importance of the
structure being designed.

PiTings near the extremities of a dock are 1ifted
more than those nearer the center of the dockage.
(Refer to Figure 3.) These pilings should be
made more resistant to uplift and thereby fail
the ice sheet about them. This will tend to
protect the inner piles as an encircling crack
may develop around the entire dock configuration.

T T
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Figure 10. Dockage Lifted and Damaged by Ice

.will surround the piling. If the ice is Tifting

or jacking a piling, there will be no rubble but
rather pieces of ice, or ice rings, attached to
the 1ifted length of the piling. :

Rubble forms around pilings that are resisting
uplift forces and are not being jacked from the
bottom. The rubble pieces come from broken off
ice collars when water levels rise and eventual
refreezing to the piling occurs. Rubble is also
generated when the ice sheet fails. When this
happens, a piece of ice splits out of the top of
the sheet. This occurs from diagonal tensile
stresses produced between' the top portion of the
sheet frozen to the piling and the balance of

Figure 12. Under-Dock Water Main Bent by Ice
Rubble Pieces



CONCLUSIONS

Compressed air ice suppression systems can be designed to eliminate ice forces. Also ice forces on
structures in protected boat harbors can be estimated. Ice thickness of three feet can be expected in
the Great Lakes. MWater temperatures in boat harbors are isothermal with depth and are usually 32 1/2°F
or less. MWinter storms can blow a harbor free of ice. Lake seiches cause constant fluctuations of.
ice covers. The full dead weight of ice can be assumed as an ultimate load condition on pilings.
Uplift forces jack pilings from the bottom. Estimated minimum value for uplift forces have been
computed from a first crack elastic analysis of a floating ice plate. Lateral ice forces on pilings
are believed to be less than mooring forces from wind and boat impacts. Thermal expansion forces on
cribs probably range between 5,000 and 20,000 pounds per foot. For more information about ice
engineering in boat harbors refer to advisory report (1).
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LET'S MAKE MARINAS COST EFFECTIVE

ANDREW FILAK
Marina Associates
" Redondo Beach, California

The Teisure industry in the last ten years has grown, at an increasing rate, to one of the largest
dollar volume industries in the country.

Millions of dollars are being poured into outstanding ski resorts, tennis clubs, bike trails, hiking
trails and leisure activity centers that require the public to invest heavily in leisure products to
participate. These well-planned and managed facilities attract the public to their leisure activity.
This has consistently been true of ski resorts and tennis clubs, but not so with the marine industry.
According to industry statistics, some 6,000 marinas exist along with an estimated 11.3 million boats
nationwide. Over the years 1973-1978, the boat population increased 19.5% while the number of marinas
grew only 1.2%. Zoning laws and environmental concerns have held back the building of new marinas

and hampered efforts to expand existing ones. Simultaneously, an alarming number of smaller marinas
cease operations each year, to be replaced by waterfront condominiums. Unless this situation is turned
around now, the boating industry is going to share less and less of the total recreational dollars.

The marina industry has got a tough row to hoe since it tends to ignore some of its own potential
problems:

Examples of this are as follows:

1. It can no longer go out and easily build a major small craft harbor since the environmentalist might
decide it is not the highest and best use of the Tand.

2. Power boat manufacturers saw the marina facility crunch coming, so they encouraged the trailer
manufacturers to build bigger trailers. The sailboat industry went to swing keel and center bearders,
then asked the trailer manufacturers to build for these boats as well. Now, the government has asked
for a fuel conservation program that in a short time will put half the potential boating public inte
cars that can't pull these trailers. It may come as a shock to some, but the average gross load towing
capacity for U.S. models today is approximately 2,000 1bs. This is a "from the assembly line" figure,
that is, before special towing or other heavy duty options have been added. By 1985, G.M. estimates
that the average gross load towing capacity of its models, again from the assembly line, will be only
about 1,500 pounds.

In the next six years the Federal gasoline mileage standards will compel the American auto companies to
make the most drastic changes in their cars that have ever been made. These changes will occur year by
year, as the mileage standards slowly tighten. They'11 substantially change the vehicle size, engines,
transmissions, drive trains, and materials. .

To achieve the 1985 standard of 27-1/2 miles per gallon, it may be necessary to reduce the productibﬁ on
the most popular U.S. models on the market today -- the heavy five- and six-passenger sedans and station
wagons. . . . the cars most capable of pulling a trailerable boat. :

" Beginning this fall, the fleet of cars offered for sale by each domestic and foreign manufacturer must
average 19 miles to the gallon. This figure will climb one mile per gallon through 1980 and then it
will have to be increased an average of 1-1/2 miles per gallon until the 27-1/2 mile goal is reached in
1985. Even this schedule may be moved up considerably by President Carter's energy program.

If the marina industry would look to Europe, they would see a nation with 80% of its cars incapable of
towing a trailerable boat. In California, as an example of things to come, 40% of the new car registra-
tions so far this year are small foreign cars. When you consider that 80% of the boats in the industry
are under 25' in length, it is easy to envision how many people will be shut cut of boating in the near
- future.

According to an L.A. Times survey of autbmobi]e manufacturers, distributors, dealers and industry
analysts, 7 out of 10 new cars being purchased in California are compacts or sub-compacts. Tbat‘g the
highest mix of any state compared to the average of 5.5 sub-sizes out of 10 new cars sold nationwide.

It has been suggested that the boating industry should follow the lead of the auto industry and begin
emphasizing smaller boats. At the present time, this does not seem to be a viable solution in light

of the market research which indicates the consumers are continuing to prefer larger boats.

With the population growth and the "move to the city," over half the potential boat owners are living in
multi-dwelling units. This life style makes it difficult to find a place for their car, much less a new
beat and trailer. :
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Part of the immediate solution to our industry's problems is to attract better management to our existing
small craft harbors and to encourage marina engineers to take an economic approach to the better utiliza-
tion of s space in our existing marinas. To take a quick 1ook at marina des1gn and the non-economics of
‘our existing marinas, consider the following: .

The average harbor with an all-s1ip moorage can berth only 15 to 20 boats per acre of water. This includes
the main interior channel, fairways, and slip areas, but not the main entrance channel. Where bow and stern
moorings are used in lieu of slips, this drops to approximately 10 boats per acre of water. For the

normal distribution of boats, a minimum of three cars in the parking lot is required for every four

boats in the water. Since about 90 cars can be parked per acre, that is roughly 1/6th of an acre of

land for every acre of water and land utilization.

A recent study of municipal and private marinas indicates that the average slip is costing approximately
$16,000. To arrive at this figure, the total cost of water acreage, bulk heads, gangways., headers, and
slips, dock utilities, restrooms, area lighting, and parking lots were divided by the total number of
boats in the mooring area. This would indicate that there are no economics in building marinas with
slips under 30' in length. Now we should remember that slips over 30' account for only 20% of the

total boats produced each year by the industry.

Now, how can we handle a large portion of the wet s1ip boats? Marina Associates' high speed, mast up,
sailboat dry storage system can handle boats up to 30' in length and 10,000 pounds in weight and can
dry storage up to 110 boats per acre of Iand, and a quarter acre of launching and retrieving slips.
These same boats normally would require six acres of wet slips. Since approximately 55% of California
marinas are occupied by sailboats in the 24' to 29' class, this would free up a considerable number of
wet slips.

Now, for those tra11erab1e boats up to 24' in length or the major port1on of the industry's boats (that
we all too soon won't be able to pull to the launch ramp) an average launching ramp or hoist will Taunch
and retrieve about 50 trailered boats on a peak day and, because of staggered usage, car-trailer parking
spaces will be required for only 80% of the peak traffic. Since about 30 car-trailer units can be parked
in an acre of pull-through parking at 45 degrees, this works out to 1.33 acres of parking per ramp. The
ramp road, wash down, and restrooms area will consume another 1/3 of an acre. This is another example
of poor utilization of Tand and water in our over-crowded marinas. :

Meeco Marinas high rise boat dry storage system can store, launch and retrieve 400 boats on 2-1/2 acres
of land and 1/3 acre of water. These 2-1/2 acres of land also include all of the car parking required
under a peak load use condition. To wet s1ip these.same boats would reguire almost 20 acres of water.

For those of you not familiar with the term "high rise, dry storage,” ‘let me br1ef1y describe the concept.
It dis a fully enclosed building with 1/3 of the structure over water. The reason for this is that
our studies of wet and dry storage facilities over the last 14 years have proven that the average

marina will never exceed a demand of over 1/3 of their boats out on any one day. This would include

peak load days, like Memorial or Labor Day. The one-third over the water portion of the dry storage would
house the high frequency users, the second third, medium frequency, and the last third of the building
Tow frequency usage. The third over the water portion of the building has 32 holding slips for the
boater to enter and leave his boat. It also acts as a holding area for the launch and retrieve flow
during peak hours. :

A building for 400 boats is approximately 90 feet wide at the base, 80 feet wide at the knee or top, 45
feet high, and 340 feet Tong. It can be operated with one operator during the week and an operator and
dock.boy on weekends. This is half the labor input for a facility of this size. :

The building is designed to meet full hurricane wind loading, 100-inch snow loading, and full seismic 3
conditions. The building has been also designed to meet a minimum maintenance requirement for the
first 20 years. This has been accomplished by coating the structure frame with a 20 mil. bitchamastic
coating before the aluminum skin sheets are applied, going to aluminum racking with stainless steel
fasteners and a Meeco floating docking system.

The crane system is designed also for a minimum 20-year 1ife and can go through five motions at the
same time. It can -be traveling down the main runway, moving across the bridge, lowering turning up to
360 degrees, and positioning its forks all at the same time. This skill can be learned within a week
by the average operator.

For lake conditions where land requirements are not available or where the normal pob] is ra1seq and
Towered by downstream irrigation demands, we now have a 400 boat fu]]y f]oatlng dry storage. Literature
on this advanced dry storage system is available.

In 1962, the Uutdoor Recreational Resources Review Commission did a study on our nation's shoreline
suitable for recreational pursuits and found that less than four percent was accessible for public
recreational use. Now some 17 years later it is estimated that less than half of this js now available
for marina and recreational development, due to ecological and environmental pressures. This means we
are now presented the challenge of doing something well in marina planning and management if we are to
survive as a challenge to recreational dollars through the marina industry.
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Our studies indicate a primary impediment to increased boating sales in most of the United States is the
lack of sufficient acceptable storage facilities. The average owner uses his boat approximately 200
hours a year. The remaining 8,560 hours, or 98% of the time, the boat is in some type of dry or wet
storage facility. We feel the answer to many of our industry's problems 1ies in the economics and space
requirements of this storage.

In order to properly understand the complexities of our space requirements, consider these statistics:
1. The average adult, to stand comfortably, requires 5 square feet.

2. Packed in an elevator, he can manage on 2 square feet but walking, he needs approximately 8 square
feet.

3. His car, motionless, requires 200 square feet, and the average tra11erab1e boat takes up an addltlona1
200 square feet.

4. To wet slip the average boat requires approximately 1300 square feet, including dock water area and
backing room. This is as much as the average dwelling unit in the United States. :

5. Different systems of dry storage can reduce a boater's space requirement to 750 square feet.

Obviously, if everyone could dry store his own trailerable power or sailboat at his home, a portion of
the problem would be solved. Unfortunately, our studies indicate a different situation.

A recent study of boat registrations and certain demographic trends in the United States was very
enlightening. The prime market for boats can be easily categor1zed into (1) young pre-marrieds, (2) .young
marrieds, and (3) retirees. Not only are these the fastest growing segments of our population, but they
have both the time and money for recreational products.

Our problem in reaching this huge potential market, however, is compounded by the fact that these groups
show an increasing propensity for apartment and condo dwelling. The lack of storage facilities attendant
to this mode of housing precludes storage at the residence. Studies by the state of California show

that boats will not sell in a market where storage facilities are not convenient, economical and available.
In the Los Angeles-Orange County area, for example, this factor 1imits the possibilities of boating for
over 55% of the population..

Even the conventional home-owner is having increasing problems with storage space. In a rising number
of communities, it is illegal to-park boats in the front yard or driveway. In most cases, this simply
means "no storage" because there is no way to reach the backyard with the trailer.

The sound economics of many marina operators to limit wet sTips to boats over 25 feet and the idea of
dry storing smaller boats has offered only interim relief to the congestion problem. The 1imited
availability of waterfront land and attendant economics of trailer-storage precludesextensive use of
single-level storage. The problem breaks down to one simple statement: To attract more people into
“marine recreation, we must provide more efficient boat handling and storage facilities for them,

Recently, to maintain California leadership in marina design and construction, the State Department of
Boating and Waterways employed Williams-Kuebelbeck and Associates of Marina del Rey, California, to do

a technical and economic evaluation of known dry storage systems for immediate use in California marinas.
-This study is one of the largest studies undertaken by a state governmental agency in attempting to
better utilize their existing marinas. :

-Another recent significant study that addresses the subject of better marina design was done for the
U.S. Army Corps of Engineers by James W. Dunham and Arnold A. Finn of the firm of Moffatt and Nichol
in Long Beach, California. The title is "Small-Craft Harbors: Design, Construction, and Operation."”
It is well worth reading. ’

SEVENTEEN DESIGN CONSIDERATIONS

The following subject headings are the most common th1ngs not given proper considerat1on in designing
efficient boat dry storage systems.

1. The Importance of Cube

In planning a boat dry storage rack layout, too often the designer overlooks the importance of the
income potential of a cubic foot of space. In a well-laid-out rack system, a cubic foot of space, on
the average, is worth $.046 per month, based on $2.50 a boat foot per month storage rate. A poor layout
can reduce this to $.03 per cubic foot per month. A few examples of poor layout problems and how they
affect cube are as follows: : -

a. Three 7'6" high rack openings (pigeon holes) will accept the average 22' long boat, producing a
rental income of $55 per month per boat unit, or $165 a month for the three rack openings. 1If two 22'
boats were stored requiring a rack opening of 11'3", the dry storage operator would be losing $55 of
income per month. Therefore, if the marina operator chooses to store a 22' boat with a high keel to
windshield dimension, he should be charging an additional $7.50 for each foot of boat height over 6'6".
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b. By not specifying a full load side shifter on his forklift (a device that can move the boat right

and Teft of the center line of the mast), it will cost him one foot additional within every rack unit,

or a minimum loss of . 10% of the total boats stored. In a 200 boat dry storage that would be approximately
$12,000 a year. .

¢. By not having a fu11y adjustable load beam (the shelf beam the boat rests on), the dry Sstorage
operator cannot meet the constant changing boat size mix and will consequently lose a tremendous amount
of cube income. In some dry storages, the fixed Toad beam 1s costing the operator up to 30%. 1oss of
additional income.

2. The Economics and Time Advantage of the Full Load Side Shifter

A full load side shifter is a device for moving the boat to the right and left of the center line of the

forklift mast. This is not to be confused with a "fork positioner" which positions the forks in and out
"~ from center on the fork carriage. The full load side shifter actually moves the entire fork carriage
and boat across the center line of the mast. .

Therefore, if the operator comes into the rack opening several inches off center, he can center the boat
with the side shifter rather than reposition the entire forklift. This unit can decrease his boat cycie
time by as much as 25%, not to mention wear and tear on equipment and operator. This also means the

dry storage aperator can store 25% more boats per forklift unit. '

The other major advantage is that the full load side shifter will allow the rack designer to reduce his
rack load beam by 10% allowing more boats in a given area. With the high cost of waterfront land, this
becomes economically important.

3. The Negative Lift Mast

In some areas of the country, tides play a major factor in the layout and selection of equipment for a
forklift dry storage. If the dry storage operator or planner decides to use a negative 1ift mast, he
should be aware how it will factor other elements of the total design, such as, bulkhead and bulkhead
cap des1gn, apron and floor loading, door height of building, last load beam height, height and pitch
of roof in the building, location of area lights, and percentage of reduction of total load capacity
of the forklift.

4. Supporting the Hull on the Rack Load Beam

Depending on tradition and where the dry storage is geographically in the country, there are two schools
of thought on how to support the boat in the rack structure. The consensus of the manufacturers of boats
is that if the boat is under 3,000 pounds it can be supported on bolsters (wood stringers). Boats over
3,000 pounds should be supported on swing chocks. -The swing chocks should be adjustable both vertically
from the load beam, as well as horizentally. Most manufacturers of deep "V" boats recommend supporting
the entire boat on the keel. Therefore, the swing chock only stays the hull vertically. This means

that the load beam must be able to support a concentrated point load without defiecting. Most rack.
manufacturing load beams are not figured for this type of load.

5. The Importance of fhe Bottom Load Beam in Racks

Some designers, to save money, will eliminate the bottom load beam in a boat dry storage rack layout.
This not only seriously affects the overall structural value of the rack columns, but increases the
cost due to the alternate type of boat support system. Since most good dry storage layouts have the
main concrete floor area stopping at the face of the rack system with gravel under the racks, it is
rather difficult to anchor the bottom boat support structure. The bottom boat is normally the hardest
to get in, since the forklift mast is in its fully collapsed state, allowing the operator the least
amount of vision. Therefore, it is easy to push the boat support system out of line.

6. Fork Positioners

Fork positioners are normally two hydraulic rams that position the forks on the fork carriage to the
right and left of the center line of the mast.. Some operators, .to save money, will purchase manual
fork positioners. The operator then has to climb down off the Tift and physically move the forks,
which due to their size and length can be very difficult. Therefare, the operator has a tendency to
pick a boat with the forks in the wrong position which can damage hull supported equipment such as
depth finders, as well as the hull itseif. .

In large dry storages (over 400 boats), numbers are used to locate and put away boats. Two sets of
these numbers are found on the transom to indicate how to position the forks for the correct pick of
the hull., This way the operator is also assured his forks are outboard of the rack load beam and
chocking system.

7. Seismic and Wind Loading

Since geographically both earthquakes and hurricanes can piay havoc with boat dry storages, it becomes
a paramount consideration to check and make sure the rack and building manufacturers are aware of these
requirements and that their equipment meets ‘the design criteria. Very few manufacturers of racks can
meet the requirements of full hurricane wind loadings or seismic 3.
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8. Lighting

Most standard prefab buildings have fiberglass light panels located at mid points of the roof on a clear
span structure. This is one of the most common mistakes in boat dry storage design, since it puts the
~ light panels -over the boats and not the main aisle where they are needed.

The electric light fixtures are sometimes hung too low and are easily struck by the forklift mast in its
full up positien. The forklift lights should be waterproof and be mounted on the side of the heel of
the fork carriage with an efficient cord réel system. Normally they are on the truck where they do
little good.

9. Storing Boat By Use

Most in and out boat dry storages never exceed a peak demand of over 33%. Therefore, to reduce the wear
and tear on equipment and get the maximum efficiency out of the system, the boats should be stored by

use factors, the high frequency boats closest to the launch and retrieve wells, the medium frequency in
the second third of the building, and the low frequency (once a month) in the third of the building
furthest from the launching wells.

In racking boats vertically, frequency should also be considered as far as cycle times per hour. There-
fore, the second and third rack up should be for high frequency of use and the bottom rack and topmost
rack for Tow frequency.

10. Holding Slips

One of the most common-problems in dry storage design is insufficient holding slips. The rule of thumb
here is that the holding slips should never be less than cne-third of the peak load. Therefore, a 300
boat dry storage shou]d have approximately 33 holding slips.

11. Concrete--Aprons and Main Aisle

A common observation in boat dry storage des1gn is that the floor load in the building will be correct
for the forklift, but the apron in the launch area will be wrong. This is common because the building
engineer is not a]ways responsible for the site work. Since boats.are both drained and washed down on
the launch apron, this area normally requires more attention to design than the building floor.

Common design errors are improper design of drainage systems, expansion joints, slab design, and improper
compaction of -subsoils. Consideration should be given to the concrete finish since too rough of a finish
will wear out steer tires on the forklift at an.alarming and costly rate.

12. Dollies or Fixed Stanchions For Wash and Kull Draining

In planning the operational aspects of a good dry boat storage system, too often the designer overlooks
the importance of space on the launch apron. Again, the rule of thumb here is that if a 300 boat dry
storage has 33 holding slips, it should have one-third or eleven dollies or fixed stanchions for wash-
down and hull draining. Too often the boat wash-down is done on the forklift, thereby substantially
reduc1ng the return cycle time. In salt water operations, this is a poor practice since the operator
is draining salt water out of the bilge onto the front end of the forklift and he is also washing the
salt water off the boat and into the forklift.

13. Boat Transfer System

Boat transfer systems are used in tidal areas where the designer chooses not to use a negative 1ift on
the forklift truck. The advantages are as follows:

a. The boat does not have to be backed into the pickup well. The transfer syster can pick the boat
up parallel to the bulkhead in either direction, thereby offering better entering and exiting from
the mooring area. .
b. With no negative 1ift mast on the forklift truck, the truck has more capac1ty and stab111ty and is
easier 'to service.

¢. The cycle time is increased since the truck is not tied up launching and retrieving.

d. Hash-down can be done on the transfer unit.

e. Substantial hydraulic wear and tear is saved on the forklift since it does not retrieve. The

retrieving cycle damages more hydraulic systems and engines since the operator has a tendency to

accelerate the 1ift once the boat starts to 1ift from the water to compensate for the metrocentric
characteristics of the hull.

14. Maximum Height of Top Load Beam

Most rack designers fail to realize the most economical he1ght of the top load beam should not exceed
27'6". The reasons for this are as fo11ows
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a. The four leading marina forklift manufacturers have a common forklift height of 30'--this is face
of fork to floor. Since the forks are normally 8" in thickness and an operator needs retrieval room,
27'6" becomes a common top load beam dimension.

b. A1l forklifts have a three-point suspension system; if the mast‘preventers aren't properly set for
the backward movement of the mast, the truck could become highly unstable.

c. Over thirty feet, the operator has a visual problem which requ1res a longer cycle time the h1gher
he 1ifts the boat.

* 15. Boat Size Economics

One of the hardest problems to solve for the dry boat storage designer is boat size economics. The
owner operator is normally a dealer with a couple of lines of boats. The top end of the line usually
has a couple of boats with a beam over 8', length over 25', and a weight over 5,500 pounds. For the
designer to consider these boats in his p]an will drive the total cost of the fac111ty up 25% for less
than 5% of the boats. The reasons for this are as follows: -

a. The 1ift truck will have to have a longer load center (pver 8'), conseguently a larger machine.
b. The bui]ding and operational apron floor loading will be higher, requiring a costlier slab.

c. The building main aisle w111 have to be wider so consequent]y the clear span building will have to
be w1der--d1ctat1ng substantial more cost.:

Since cube requ1rements of these 1arger hulls are substantial, it is often hard to justify additional
monies per 1in. foot. This non-economics for less than 5% of the boats can be the d1fference of a good
return on investment versus a marginal one.

16. Fire Protection R

In planning fire protection systems, the first thing that is brought up are the sprinkler systems. The
results of many surveys by several of the major fire underwriter labs agree-that attempting to sprinkle
between the racks or above the racks would be of Tittle value for two reasons: First, the rack load
beams will always change in relation to the head location, due to the different size boats at different
times. Second, the amount of water dumped into the boats would overstress and destroy the entire rack
system and boats

What is recommended by NFPA and the Underwriters Lab. is as follows:

a. That approved 1-1/2 inch hose in 75 foot lengths will be provided and properly housed in hose houses
equipped with play pipes, ordinary nozzles and fog nozzles, hydrant wrenches and spanners. These hose
cabinet water feeds will be equipped with AFFF system foam 3% to 97%.

b. The building will be fully vented at the knee and ridge.

c. That the building have acceptable heat, smoke and central station signalling systems. These systems
must have their own power back-up systems.

d. That the forklift be equipped with two 20 pound ABC dry chemical units.

e. That the building has fixed or portable ladders of sufficient length to reach every stored boat.

These are located at guarter points in the building. .
-It should be noted that the building must be designed to store boats only and no repair serv1c1ng or
fueling should be done in the structure.

17. Rack Rust

Even though major manufacturers of boat rack systems have attempted to protect the metal surfaces of
their rack structures, through galvanizing and hard protective coatings, this has proven inadequate
because of the following reasons:

First: Since forklift operators have both visual and control problems due to the type of equipment
they are using, they have a tendency to scrape the top of the shelf beam with the bottom side of the
forks, thereby exposing the steel and causing the resulting rust.

Second: Since the racks' bolster lumber supports or swing chocks are periodically being adjusted to
accompany the constantly changing size mix of the boats, the shelf beams get nicked and scraped, and
again the resulting rust.

All ex1st1ng rack manufacturers have hollows or semi-hollows for their shelf beams and co]umns 1t is

sometimes difficult to develop adequate protect1ve coatings on the inside of these structural elements.
Unseen rust has caused structural failures in boat rack systems because of this problem.
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CALIFORNIA MARINA DESIGN CONSIDERATIONS

BILL L. CURRY

Supervisor

Boating Facilities Division

California Department of Boating and Waterways N
Sacramento, Califomia

Since the-late 1960's, public marinas in California have experienced a consistent trend toward the
installation of concrete berthing systems. Many of these installations have served well and continue

to satisfactorily function within the range of various uses and abuses at a given marina site. However,
some of the installations have sustained damage and wear that goes beyond what could be considered
"normal”, and various problems have shown up regarding connections, hardware, design, etc.

As marina construction costs continue to rise, we must refine our efforts to obtain the best buy for
our dollar. Therefore, in early 1978, the California Department of Boating and Waterways (Cal Boating)
undertook a two-pronged effort to see if concrete berthing systems are really all that they are "cracked
up to be". First, we hired a consultant to look at concrete systems from the standpoint of structural-
design and to recommend some minimum standards for future projects. The report on that work is finished
and available through Cal Boating.* Secondly, we undertook several months of field work to look at
existing concrete berthing systems to try to determine areas of weakness and/or strengths, and how we
can improve upon past use of such systems, The fruit of that field work is what I have to share with
you today. . .

Concrete floats are generally defined as 11ghtwe1ght concrete units cast monolithically around. a core of
polystyrene. The concrete is usually 100 to 110#/ft3 and the foam core is 1 to 2#/ft3. Various types of
hardware are cast into the pontoons, and the systems are usually held together by pressure treated wood
walers.

Concrete systems are damaged by various culprits, some of which are as follows:

1. Corrosion - sources are the environment via salt water, rain, heat, etc., and from birds. Results
are seen in rusted bolts, connections, etc., and are particularly evident around pilings where gulls
tend to roost. Cone shaped pile caps will eliminate most of the bird problems, and proper attention teo
hardware coatings and minimum sizes will combat rust problems.

2. Freezing - this is a very minimal problem along the California coast. However, spalling of the
concrete deck has occurred where moisture froze repeatedly. Liquid waxes or other sealants will usually
solve this problem in our relatively mild winter climate. )

3. Wind Waves - probably one of the biggest sources of damage. Results in spalled concrete, sheared
bolts, ripped out hardware, splintered walers, or-all of the above. A good general rule of thumb seems
to be that concrete will serve well in short period waves up to 12" with some damage expected if waves
occasionally go up to 18". Extensive damage can be expected at 24" and above.

4. Surge - long period waves sometimes find their way through breakwaters and steadily work at connec-
tions, pile yokes and rollers, mooring cleats, and often hammer boats and floats against each other if
boats are not tied up properly. The-mass of the concrete pontoons work to the detriment of the system
in heavy surge and the systems destroy themselves. Considerable damage was observed at some locations
where surge ran 10" to 18" at periods of 1 to 5 minutes.

5. Boat Wakes - damage takes place in much the same way as with wind waves. and can typically be found
in berths adjacent to channels, fuel docks, etc. Enforcement of 5 mph speed Taws will eliminate these
problems. .

6. Boat Operators - impact during docking operations is also a source of damage, particularly with
larger fishing boats in commercial fishing harbors. Recreational hoaters are typically more concerned
about marring their hulls than are commercial fishermen. Damage includes broken or splintered walers,
crushed pontoons, severed utilities, and broken hardware. ’ :

7. Poor Quality Control - this can be a huge problem, and one that may not show up until the system
is in the water. I cannot over emphasize the importance of good, competent 1nspect1on during the
casting of the pontoons. Possible problems include too Tittle, or too much foam in the core {poly-
styrene), poor quality foam, poorly located foam, inadequate vibration of concrete, poor finish, etc.
Carelessness in these areas can result in pontoons that are off balance, and have walls, bottoms and
decks that are too thick or too thin. Concrete pontoons are relatively delicate, thin-wall structures
that must be cast properly. .

*For ordéring information, see note at end of text.
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8. Poor Field Installation - the best designed and quality cast system will not function properly if
poor installation procedures are used. Broken corners, cracks, holes, etc., can result if pontoons

are handled roughly, and stresses can be cranked into the system when tightening up connections. What-
ever bolting up of walers and pontoons that takes place on shore should be left fairly loose so that
the system can adjust when placed in the water. This will allow all pontoons to ride at proper height,
and final tightening in the water helps allow a flat floating system with uniform freeboard. Also,
under or over tightening of connections leads to obvious problems. Undertightening encourages the
system to make "hinges” where none are desired, and overtightening leads to stripped threads, broken
bolts, etc. Good, responsible installation crews are very important to successful concrete float
systems. )

As the result of the foregoing types of damage, we will now look at the various components of a typical
system.

A. Knee Braces - these are busy places. They are locations for stress concentration inasmuch as this
is where fingers are bolted onto walkways. They are also frequent locations for piles, storage boxes,
utilities, and firehose cabinets. Typical construction consists of steel frames covered with plywood,
steel, or concrete cover plates. We recommend that where piles are located at knee braces, cover plates
" not be used to trapsfer loads to or from the floats and piles. Rollers, wear strips, etc., should
transfer loads directly from piles to the steel frames. To make the cover plates part of the structural
system creates an impossible maintenance situation. Cover plates will not take the wear and tear
required.

~B. Pile Rollers - these are typically hard rubber rollers with a stainless steel axle, mounted on a
- galvanized steel frame. In surge areas, they do not work well against round piles, and particularly
round concrete piles. The rubber wears thin in the middle of the roller and often wears it out
prematurely. Rollers generally work well on sguare concrete p11es, are guiet, and do not subject the
pile to scraping and mechanical wear. .

C. Pile Yokes - are typically fabricated of wood and/or steel. Steel yokes work well on wood piles,

. but in surge areas, piles were observed which had more than 50% of their cross-section worn away in

the tidal zone. Steel yokes on steel piles work well, but some wear does occur, and they are noisy.

A good arrangement is to use a steel frame and mount sacrificial wear strips of wood, rubber, etc.,
where they can be easily replaced. 4" x 4" oak was observed to work well for many years. In some cases,
consideration should be given to attachment of wear strips to piles also.

Are rollers better than wear strips? It is hard to say from a general standpoint. Rollers are
expensive, but work well in most situations, and they ook clean and modern. Wear strips and simple U-
shaped yokes are probably cheaper, may not Tcok "up to date", but also work well. [ have seen both
types of installations wear out in a couple of months at specific sites and last .for many years at
other sites. It depends upon the specific site, and the relative stiffness of the float system and the
type of piles used. Casual observation at a given site may indicate rollers or yokes are working poorly
when in fact, all of the loads may be going into a handful of pile connections and subjecting them to

»unrealistic forces. The opposite can also be true. In a still basin, most any type of pile device
will work well. We must be site specific in these types of details.

D. Storage Boxes - a favorite hangout for pa1nt cans and utilities 1nc1ud1ng water, e]ectr1ca], and
sometimes TV and telephone. Economy boxes are usually fiberglass, and the better boxes are made of
high dens1ty cross-linked polyethylene at a cost of over $100 each. The big problem with storage
boxes is that Tow profile boats (especially sail boats) often strike the back of the box when entering
the berth, and impact forces are transmitted to the utility (water) lines. A common result is broken
PVC water lines below the deck. Solution? Don't put utilities in the storage boxes. Place them in
their own low profile cabinets. Your maintenance people will thank you for this.

E. Cleats - as the size of the berth goes up, the incidence of cleat damage increases. Many cases of
both broken cleats and totally ripped-out cleats were observed. The basic problem seems to be inadequate
bearing width on the bottom of the cleat where it bears on the wooden walers. A good permanent solution
is to weld your steel cleats to a piece of 1/4" thick steel angle (3" x 6" works good)} about a foot long.
Bolt the angle down both vertically and horizontally through the walers and it will usually stay in
place. This was observed to work well with commercial fishing boats in harbors per1od1ca11y subjected

to surge.

In Oregon, continucus 6" x 6" and 8" x 8" timbers are often installed along the main walkways in
1ieu of cleats, and are called "bull rails”. They are set up on 3" blocks on 4' to 6' centers and
bolted vertically through the walers with 5/8" bolts. Lines are tied to the bull rail and appear to
work very well. Primary use is in commercial fishing harbors.

F. Utility Chases - locations of these chases are typically under the walers, through central chases
and pull boxes cast into the pontoons, or in troughs cast into the decks of the pontoons, The troughs
with simple covers offer immediate and easy access to at least 75% of the utility lines. However; they
must be provided with drains and access ports where utilities can be teed off for lateral runs to
service boxes, Tights, etc. Water-hung utilities are simple and relatively inexpensive to install,

but are subJect to mechanical damage from boats (impact), and are frequent]y seen hanging in the water
when the hanger straps break or rust out. Central chases and pull boxes in the interior of the floats
are well protected, fairly cheap to install, but are difficult to repair because of limited access.
Deck troughs are probably the best solution and are worth the extra cost.
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G. Pontoon Connections - bolt up between wood walers and concrete pontoons is typically made by one
of two basic methods; inserts or thru-bolts. Inserts are cast into the pontoons and are variously tied
together with rods, rebar, or other anchoring hardware. Thru-rods are utilized by passing them through
tubes in the pontoons formed by embedded conduits such as PVC. Without a doubt, thru-rod assemblies

- are superior to insert assemblies. Inserts can be stripped out and sometimes literally pulled out of
the concrete. They are difficult to repair and you are stuck with whatever size insert/bolt size you
install originally. Thru-rods, on the other hand, can be replaced when stripped or otherwise damaged,
and larger rods can usually be used for replacement when necessary. Embedded conduits are typically 1"
diameter. Thru-rod type floats utilizing both horfzontal and vertical bolting arrangements are
currently manufactured in California.

From a des1gn standpoint, I have a suggested list of do's and don't.

(1) Do not place hose bibbs where they can drip on the pressure treated walers. Fresh water works down
between the walers and between walers and pontoons, and deterioration takes place.

(2) Do not use steel hinges in conjunction with concrete pontoons. I have yet to see .this done success-
fully. It allows too much movement and tears up the pontoons. -

(3) If possible, avoid attaching fingers perpendicular to the last pair of f1ngerf10afs at the end of
a section of berths. This "fork" configuration is subject to stress concentrations, especially 1f the
location is adjacent to main channels, fuel docks, or exposed to wind waves.

{4) Try to avoid discontinuities in walkway and fingerfloat alignment. For exampie, a 30° bend in a p
walkway is a likely trouble spét as are fingers that attach at 60°, etc. These spots experience a higher °
degree of sheared bolts, loosened connections, and general upkeep.

(5) Do not use steel members (usually angles of less than 1/4" thickness) for knee brace construction.
(6) Do not use bolts for connections of walers to pontoons of less than 5/8" diameter.

(7) Thicker walers are better than thinner walers from a wood quality standpo%nt. I.consistently
observed that 3X walers had less checks and structural deficiencies than did 2X walers.

(8) Do not use a steel trowel finish on the pontoons. They are dangerously slick when wet. A rough
broom, wood float, or steel rod finish works well as do roughened patterns actually cast into the decks.

In summary, we can conclude that concrete is here to stay, but not without problems, and not all concrete
systems are equal. They are expensive and will 11kely become more so. At $23 to $28 per square foot
complete in the water, including utilities, strong incentive exists for competition from other types of
systems ut111z1ng wood, plastics, and metals. Hopefully this competition will be good not only for the
marina industry in genera], but will cause concrete berthing systems to become even better than they

are now. .

NOTE: The Engineering Study of Concrete Berthing Systems was done by Winzler & Kelly Engineers, 633 Third
Street, Eureka, California 95501, and is available for $5 per copy. Write to:

Department of Boating and Waterways
Boating Facilities Division

1629 S Street

Sacramento, California 95814
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THE CORPS OF ENGINEERS PERMIT PROGRAM

SKID HALL

Regulatory Functions Branch
U.S. Army Corps of Engineers
San Francisco, Califomia

The U.S. Army Corps of Engineers is responsible for administering various Federal laws that regulate
certain types of activities in specific waters of the United States and the oceans. The Corps'
regulatory program is based primarily on Sections 9 and 10 of the River and Harbor Act of 1899; Section
404 of the Federal Water Pollution Control Act Amendments of 1972; and Section 103 of the Marine
Protection, Research and Sanctuaries Act of 1972. I want to briefly discuss each of these and the
mechanics of Corps permit processing. - -

The 1899 Act applies to "navigable waters of the United States," which are defined as tidal waters

shoreward to MHW or MHHEW {(on the Pacific Coast) and waters which have had or are subject to interstate
or foreign commerce. Section 9 covers the construction of dams, dikes, bridges and causeways. In 1966,
however, bridges and causeways were transferred to the Department of Transportation. Section 10 covers
dredging, filling and structures in navigable waterways. '

Originally, the Corps administered the 1899 Act to protect the navigability of the waterways and permit
applications were reviewed only for that purpose. In 1968, in response to a growing national concern

for the protection of the environment, and in conformance with*legistative acts and court decisions, the
Corps revised its procedure to review applications for public interest factors in addition to the

previous considerations of navigation only. Enactment of the National Environmental Policy Act of 1969
(NEPA) gave further support to this change in policy. The "public interest. review" concept was challenged
and upheld in court shortly thereafter. :

The 1968 regulation was revised and updated in 1974 to include a number of developments which had occurred
in the interim. Among these were Section 103 of the Marine Protection, Research and Sanctuaries Act

(The Ocean Dumping Act), and the National Environmental Policy Act (NEPA) and Section 404 of the Federal
Water Pollution Control Act (FWPCA). The Federal Water Pollution Control Act applies to what was defined
as "waters of the United States," and regulates the deposit of dredged material or fill material in those
waters, The Corps administratively determined that Section 404 of the FWPCA applied to the same waters

as had historically been regulated as "navigable waters of the United States" under the 1899 Act.

In March 1975, this determination was challenged in court with the result that the Corps was required

to expand its jurisdiction, under Section 404, to the headwaters of streams, defined as that point above
which the average annual flow is less than 5 cubic feet per second. This required a further revision of
the regulation which was published as an interim final regulation in July, 1975. After two years of
exper1ence with this regulation, the Corps revised it for brevity, clarity and organization and pub11shed
it in the Federal Register in its final form on 19 July 1977.

A few days after enactment of the Federal Water Pollution Control Act ‘Amendments, Congress passed the
Marine Protect1on, Research and Sanctuaries Act of 1972. Section 103 of that Act is similar to Section
404 of the FWPCA in that it sets up a separate perm1t program to regulate activities which might
affect ocean waters.

The Corps Districts are the action offices for receiving and processing applications, keeping records
and performing enforcement functions. A small number of the most complex cases must be forwarded to
higher authority (Division Engineer, Chief of Eng1neers or Secretary of the Army) for consideration.
Regardless of the decision level required by any given perm1t application, the District Eng1neer remains
the app11cant s contact and actually takes the final action on the case.

The exact steps and the amount of work required to carry an appl1cat1on to its conclusion of issuance
(or denial) varies widely depending upon the nature of the case; however, the steps genera11y required
are:

A. An application - which consists of a form, a simple drawing describing the proposed activity, a
location map; and other pertinent information.

B. A public notice - which is normally issued within 15 days of receipt of all of the items comprising
the application.

C. A comment period which is normally 30 days, but the time may be altered in spécia] cases.
D. And a decision/recommendation - at the close of the comment period the District Engineer assembles

all the comments received and all available information concerning the proposed activity. Based on
an evaluation of the factors shown, he makes a determination whether it is in the public interest
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to issue or to deny the permit. If the final decision is within his authority, the permit is issued
or denied at this point. If the case must be forwarded to higher authority, the case record,
together with the District Engineer's recommendation, is referred to the Division Engineer for
further action. .

E. An EIS is required only in those cases in which the proposed activity is a "major Federal action
significantly affecting the quality of the human environment," as defined in the National Environ-
mental Policy Act. Many Corps permits are "major Federal actions," but may or may not qualify as
"significantly affecting the human environment." This latter determination must be made by the
District Engineer, based on the facts of the case. At any time during processing of the application,
new facts may come to 1ight which may affect his ultimate decision.

F. When there is an indication that a public hearing may yield substantive information about a proposed
activity, particularly if an interested party has requested a hearing, the District Engineer conducts
a public hearing. If the case requires an environmental impact statement, the hearing is held after
the draft statement has been written. The hearing transcript becomes a part of the case record.

The District Engineer is responsible for enforcement of the regulation and laws relating to the permit
program. When a violation is detected he issues a "cease and desist" order, conducts an investigation
and a determination is made whether or not the violation should be referred to the U.S. Attorney for
prosecution. In some’cases it is possible and appropriate to work out a solution with the violator.

If the case is referred, the U.S. Attorney may decline prosecution. In that event the District Engineer
may accept an application "after the fact" for work which has been performed without a permit. All
Tegal action must be completed (or declined) before he can accept such an application.

Violators may be subject to civil and/or criminal court action and penalties.
Now. by way of making you instant permit experts, I would like to offer three hypothetical cases to
illustrate the procedures followed by.the Corps in processing applications;

1. Case I - Routine, non-controversial. This means that there is.little or no substantive objection
either from the public or from any level of government. It also has no appreciable negative public
interest factors. It might be a private boat pier in an area where the shoreline rises abruptly from
the water, and structures could be on piling with no dredging or fill required. This would make it
purely a Section 10 action. If fill were required it would be a Section 10 and Section 404 action.
The area, let's say, commonly has private waterfront piers with no public opposition,

Starting at the point at which the District Engineer has all the required information, including
the application, location map and simple drawing, we can say he has "received" the application.

A preliminary environmental assessment will then be prepared to serve as a tool to aid in making a
decision on whether an environmental impact statement will be required. -In this example case we would
expect the decision to be that a statement is not required. Where a statement is not required, the
environmental assessment remains on file to document the action as required to comply with the National
Environmental Policy Act. When used for this purpose, it is normally developed somewhat further than
the preliminary environmental assessment.

A public notice describing the proposed work and soliciting comments will normally be issued within
15 days. The public notice will state the comment period, normally 30 days, at the end of which time
the District Engineer will assemble and review the comments and all known facts of the case. He will
then-determine, based on the factors of public interest involved, whether or not the permit should be
issued. In the example case, we would expect his determination to be for issuance and he would issue
the permit. .

2. Case II - This is also a routine case, but with either or both of two complications. One is that
the state refuses to issue its state permit, or if it has no permit system the Governor indicates
opposition to the activity. The other is that there are negative public interest factors which are
determined to override the positive factors. Where the state {or Governor) is opposed to an activity
the Corps will normally automatically deny the permit. A case in point where public interest factors
are overriding might be where the applicant proposes to build a breakwater at his shoreline to prevent
erosion to his property but the Corps, on investigation, finds that the proposed breakwater can be
expected to cause erosion to a neighbor's property. We would expect denial of a permit for either of
these reasons. - .

3. Case III - This case is illustrative of one of the relatively few cases which cannot be solved
promptly. Assume the assessment indicates that an environmental impact statement is required and
the comments and/or the District Engineer's knowledge of the situation indicates that a public hearing
should be held. (Either or both of these may be required for a given case.) An envirormental impact
statement will be prepared, published in draft for 45 days comment period, have comments added, and be
published in final form for comments for 30 days. The total time required for these steps normally
ranges from a minimum of six months to one year, assuming no delays. The District Engineer will there-
fore commence EIS preparation as soon as possible, sometimes as early as the issuance of the public
notice, so that it can proceed concurrently with processing of the application.
The public hearing also requires extra time since action on the impact statement is delayed
between the draft, which should be available before the hearing, and the final, which may be affected to
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" some extent by information obtained at the hearing, Separately from the action on the impact statement,

- the assembly of comments and building of the case record has been proceeding. If, at the time of
assembling the comments and other information about the proposed work, there are no cutstanding unresolved
objections from other Federal agencies and the case has not generated a high degree of controversy, the
District Engineer may make the decision to issue or deny. If however, the case is very controversial
and/or there are serious unresolved objections from another Federal agency, the District Engineer must
write a report and send the case to higher authority for further action. This process can take a
considerable amount of time.

There is another method of handling certain types of permit situations which we refer to as a general
permit action. In the examples discussed so far each permit was issued to an applicant for one specific
project at a specific location. Sometimes in a particular area certain types of work can be handled more
expeditiously by first processing a permit for a certain well defined type of work such as a culvert,

a small fill, or a private boat pier, and then when a person desires to perform work which meets the
description and conditions specified in the permit he simply gets routine approval from the District
Engineer. Usually the approval only requires a few days, since the permit process has previously been
completed. ‘ - S

At first glance a general permit appears to be the great breakthrough in this time-consuming and Sometimes
frustrating business of processing permits. It does have potential and it is one of our top priority
efforts throughout the Corps. But it does have Timitations; it requires that the public and all the
governmental agencies agree in advance that certain types of work will be acceptable anywhere in the
defined area. This means great care must be used in describing the permissible limits of size, type,

and Tocation; all without knowing the actual site location in advance. The general permit is processed
much like the ordlnary one, except that it usually has no app11cant and it necessitates making a decision
based on a generic description of work to be performed anywhere in the area. It is therefore most
app11cable to routine, non-controversial types of work.

In the Ju]y 1977 regulation we introduced a third type of permit, called a "nationwide" permit. This
allows certain routine, non-controversial types of work to be performed by anyone without first obtaining
approval from the Corps at any level, so long as the work does in fact correspond to that described by
the permit. - The regulation itself, by specifying and describing these work 1tems, serves as the permit.
Work items thus covered are shown: .

On 27 December 1977 the President signed the Clean Water Act of 1977. This is actually an amendment of
‘the Federal Water Pollution Control Act Amendments of 1972 and introduces some new concepts into the
Corps' requlatory functions. Two new prov1s1ons in the Act are most significant:

A. Most of the Corps expanded jurisdiction, resulting from the 1975 court decision, may now be
transferred to the states. The Act provides that the Environmental Protection Agency will develop
criteria which a state must meet in order to obtain transfer of the permit function to it. In states
which do not elect to have the function transferred, the Corps-will continue to administer the program.

B. The Act also declares that a Federal.prOJect specifically authorized by the Congress, will
not be subject to Corps permit action under Sectian 404, provided that an environmental impact statement
which discusses the Section 404 (b) gu1de11nes has been submitted to Congress prior to authorization
or funding.

The Corps will revise its regulations qovern1ng permit programs in the near future to conform to the
new legislation.

And now, let's recap a little. The three hypothet1ca1 cases I outlined would be typical of most of
our work, and concerned with Section 10 and Section 404 permits. "Extra" procedures are reguired

for many special situations. There are special procedures for the Ocean Dumping Act and the River
and Harbor Act of 1902 (which relates to privaté improvement of waterways). The basic pattern is

the same, however, as for our common Section 10 and 404 actions, and I would like to avoid cluttering
up this discussion with these items.

The important concepts which I want to leave with you are: The 1899 Act with its navigable -waters of
the United States, the 1972 Act with its navigable waters, the public interest review, the National
Environmental Policy Act of 1969 with its requirement for environmental impact statements and the
principle steps in processing a permit. If I've made some sense out of these things for you, we have
made good progress. ‘
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MAINTENANCE OF FEDERAL NAVIGATION PROJECTS WITHIN
THE SAN FRANCISCO DISTRICT, CORPS OF ENGINEERS

WILLIAM J. DICKSON

Chief )
Waternways Mainfenance Section -
US. Amy Corps of Engineers

San Francisco. California

This morning I will present an overview of the Corps of Engineers maintenance responsibilities on
navigation projects in the San Francisco District as well -as a brief description of each of the projects.
First, before I delve into these projects, I would 1ike to point out that the Corps constructs and
maintains those navigation projects which Congress has authorized and funded. The congressional authori-
zations define the scape of the project, dimensions, and the degree of local cooperation required. We
also accomplish work on military harbor projects when requested and funded by the defense agency involved.

The San Francisco District extends from the Oregon border, above Crescent City on the north to Cape San
" Martin in the south. Boundaries of the San Francisco District are defined by the Pacific Ocean, on the
west, and the upper watershed 1imits of coastal streams to the north, east, and south.

Within the District boundaries, there are nineteen projects of which eight are adjacent to the coast and
the remaining eleven fall within, or are contiguous to, San Francisco Bay, San Pablo Bay, and Suisun Bay.
Seven of the projects are classified as deep draft projects, having authorized depths of 25 feet or
deeper. :

The Corps removes from 4,000,000 to 7,000,000 cubic yards of shoaling annually from the various navigation
channels within the District. Repair of the breakwaters, associated with several of the projects, is done
. by contractor equipment. Dredging of the channels is accomplished either contractually or by Corps-owned
seagoing hopper dredges. :

Presently, there are three Corps-owned hopper dredges on the West Coast that divide their time between
Seattle, Portland and San Francisco Districts. The Dredge Biddle which.is the largest of the West Coast
fleet has a hopper capacity of 3060 cubic yards. Second in'size is the Dredge Harding which has a hopper
capacity of 2682 cubic yards. The third and smallest is the Dredge Pacific which has a hopper capacity
of 500 cubic yards. )

The most northerly navigation improvement in the District is Crescent City Harbor, a shallow draft project,
located near the California-Oregon State 1ine. This project consists of an outer breakwater, an inner
breakwater, a sandbarrier, an inner small boat basin and an outer basin. Commercial fishing vessels and
petroleum barge movements constitute the major vessel activity of this harbor. Waterborne commerce
reported in 1977 exceeded 288,000 tons of which 9,500 tons consisted of fish and the remaining traffic
consisting of petroleum products delivered to the local distribution terminal. Maintenance of this
project consists of occasional breakwater repairs and dredging of the harbor basins.

Approximately 60 nautical miles south of Crescent City is the deep draft project of Humboldt Harbor and
Bay. This project consists of two breakwaters which extend approximately 4000 feet intc the Pacific
Ocean, a bar and entrance channel, and four interior channels within the north and south bays. Mainte-
nance of the project entails the annual dredging of approximately 500,000 cubic yards of shoaling from
the channels as well as occasional repairs to the breakwaters. Waterborne commerce reported in 1977
exceeded 1,640,000 tons which consisted primarily of pulp, chips, logs, various wood products, petroleum
products and fish.

South from Humboldt Bay, near the town of Fort Bragg, is the shallow draft harbor of Noyo River. The
project, inside of a cove, provides for two breakwaters and a river channel which terminates at the
Harbor District mooring basin. Maintenance requirements vary with from 12,000 to 50,000 cubic yards

of shoaling having to be removed annually. Jetty repairs have been minimal over the years. Waterborne
commerce for 1977 was approximately 8,000 tons of fish unloaded over the docks. It is important to
point out that Nayo River is the only improved harbor between Humboldt Bay and Bodega Bay and is an
important haven and unloading point for the northward bound fishing fleet.

Bodega Bay which iies approximately 60 miles north of San Francisco is another shallow draft project
which provides shelter and a discharge point to the northbound fishing fleet. Dockage is also provided
for some recreational craft. The project provides for two breakwaters with an entrance and interior
channel. Maintenance requirements have been minimal and infrequent at this Tocation. Waterborne
commerce reported in 1977 was approximately 2000 tons of fish. This harbor has the unique distinction
of having an entrance in.which vessel traffic enters from the east.

San Francisco Harbor is a deep draft project which provides for an entrance channel across a bar in

the Pacific Ocean and further provides an approach channel to Islais Creek. The project involved the
removal of numerous rocks in the bay in previous years. San Francisco Harbor project provides access to
the Ports of Redwood City, Oakland, San Francisco, Richmond, Benicia, Stockton, and Sacramento. Average
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annual maintenance dredging of the main ship channel {entrance channel) is 900,000 cubic yards of
shoaling. Waterborne commerce through the entrance channel exceeded 56,000,000 tons in 1977. It should
be noted that vessel drafts of 52 feet have been reported for this channel.

San Rafael Creek is a shallow draft project situated adjacent to the City of San Rafael in Marin County.
There is no commercial traffic reported for this location; however, over 1000 recreational craft are
reported to be berthed within the project area. The project consists of an entrance channel in San
Francisco Bay and a creek channel which ends at Grand Avenue in San Rafael. Maintenance dredging
requirements for San Rafael Creekareapprox1mate1y 240,000 cubic yards of shoaling which are removed
every four years. .

Petaluma Creek, which lies in the northeasterly part of San Pablo Bay, is a shallow draft project
providing an entrance channel in San Pablo Bay and a river channel which terminates in the town of
Petaluma at the Washington Street Bridge. Approximately 25,000 tons of waterborne commerce were reported
in 1977 for this location, and it consisted of shells and nonmetallic mineral products. Maintenance
dredging requirements are approximately 270,000 cubic yards of shoaling to be .removed from the river
channel every four years and 400,000 cubic yards to be removed from the channel in San Pablo Bay every
eight years. A number of recreational craft.are berthed in the lower reach of the river channel.

Napa River is another shallow draft project which begins at the northerly end of Mare Island Strait and
terminates at the Third Street Bridge in the City of Napa. Approximately 153,000 tons of waterborne
commerce were reported in 1977 for Napa River which consisted of salt and fabricated steel products,
Numerous recreational boats use this waterway also. Required maintenance dredging is approximately
700,000 cubic yards of shoaling every 12 years.

The San Pablo Bay and Mare Island Strait project is a deep draft project consisting of Pinole Shoal
channel in San Pablo Bay extending from the vicinity of Pinole Point to the entrance of Carquinez Strait
and a channel in Mare Island Strait running from Carquinez Strait northward to the Mare Island Causeway
between Mare Isiand Naval Shipyard and the city of Vallejo. Pinole Shoal channel serves several large
0il refineries as well as several upstream ports. Waterborne commerce reported in 1977 for the project
was over 32,000,000 tons of various commodities. Maintenance dredging requirements for Pinole Shoal
channel averages approximately 500,000 cubic yards of shoaling removed biannually and approximately
2,000,000 cubic yards of shoaling removed annually from Mare Island Strait.-

Suisun Bay Channel, which 1ies in the southerly part of Suisun Bay, provides deep draft access through
Suisun Bay from the city of Martinez to the city of Pittsburg and the ports of Stockton and Sacramento.
Waterborne commerce reported in 1977 for the project was approximately 8,000,000 tons of various
commodities. Maintenance dredging is required annually with approximately 180,000 cubic yards of
shoaling removed.

Suisun channel is a shallow draft channel extending from the northwesterly part of Suisun Bay to Suisun
City. Waterborne commerce is 1ight with few vessel trips reported. Recreational craft berthed in the
upper reach of the project are the main uses of the waterway. The channel runs through a large wetland
area which presents a problem in future maintenance dredging and the associated disposal of shoal
material. Past maintenance dredging has been small in quantity and infrequent.

Richmond Harbor is a deep draft project situated in San Francisco Bay and consists of a channel through
Southampton Shoal to the outer harbor and an inner harbor channel extending through Santa Fe Channel.
The Port of Richmond has been engaged in improving their dock facilities which is evident in the recent
completion of a modern container handling facility. The port has recently applied for permits to
construct a 500 boat marina within the inner harbor. Waterborne commerce reported for 1977 exceeded
23,800,000 tons. Predominant commodities reported were crude petroleum and petroleum products. Annual
_maintenance dredging requirements experienced are from 400,000 to 480,000 cubic yards of shoaling.

The deep draft project of Oakland Harbor consists of inner and outer harbors which serve dock facilities
in Alameda and Oakland. Port of Oakland containership docks and handiing facilities are responsible

for an ever increasing commerce at this project with over 6,800,000 tons being reported in 1977. Oakland
Army Base and Naval Supply Center, which serve the military's sh1pp1ng requirements in the Pacific, are
part of the cuter harbor complex of docks. Numerous marinas line the inner harbor which provides bay
access for large numbers of recreational craft. Maintenance dredging of Oakland Harbor is undertaken

on an annual basis with approximately 500,000 cubic yards of bay mud having to be removed.

San Leandro Marina, located south of the Oakland Airport, is a shallow draft harbor serving recreational
boating. The project provides for an entrance channel through the shallow flats of the bay and access
channels at the marina. Maintenance dredging of the project is undertaken every four years, with .
approximately 115,000 cubic yards of shoaling requiring removal.

Redwood City Harbor, a deep draft project, lies approximately 20 nautical miles south of San Francisco.
1t provides a channel through San Bruno Shoal and an entrance and harbor channel at Redwood City. Water-
borne commerce reported "in 1977 totaled 410,000 tons. Maintenance dredging of the project is scheduled
on a four year cycle for the removal of approximately 500,000 cubic yards of shoaling. Connecting with
the deep water project is a shallow draft channel in Redwood Creek which provides access to deepwater
for several marinas adjacent to the channel. Maintenance dredging required for this channel is minimal
and infrequent.
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The Half Moon Bay project located on the coast south of San Francisco at Princeton is a shallow draft
project which provides for east and west breakwaters. This project provides protection to commercial
fishing boats and recreational craft anchored within the harbor. Fish landings reported in 1977
totaled 566 tons. Maintenance of the breakwaters has been minimal to date.

Santa Cruz Harbor, located on the north shore of Monterey Bay, provides east and west breakwaters, an
entrance channhel from Monterey Bay, and a harbor channel with basin. The project protects over 360 small
boats berthed in the harbor, most of which are recreational, from the heavy southerly winter seas.

Annual maintenance dredging of the entrance channel averages approximately 90,000 cubic yards of sand
which are pumped onto the beach east of the project.

Moss Landing Harbor, a shallow draft harbor located on the shore of Monterey Bay south of Watsonville,
provides for two breakwaters, an entrance channel, and an inner harbor channel. The harbor provides
protection for both commercial fishing vessels and recreational boats. Over 10,000 tons of fish were
handled over the docks within the harbor in 1977. Maintenance dredging occurs every three years with'
approximately 60,000 cubic yards of shoaling being removed.

The Corps, in its maintenance of navigation projects within San Francisco Bay, operates four drift
collection boats that collect floating debris from the bay. Collected debris is offloaded at our docks
at Sausalito from where it is hauled to a land fill for disposal. Approximately 10,000 tons of debris
are collected and disposed of annually.

Last but not least is the detached breakwater west of the entrance to Berkeley Marina. The breakwater
was placed to protect the harbor and its entrance from the predominantly westerly chop and swell of
San Francisco Bay. To date, no maintenance has been required for the breakwater.

In closing, it can be seen that the Corps has made a large commitment to navigation within the waterways
under our jurisdiction and we pledge to continue this commitment in the future.
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PERMITS, MARINAS, AND PUBLIC ACCESS

KENT E. WATSON -

Design Analyst/Landscape Architect

San Francisco Bay Conservation and
Development Commission

San Francisco, California

INTRODUCTION

Thank you for having me here and welcome to the Bay Area. Since some of you are from the Bay Ared,

you have heard of the Bay Commission. Those of you that have not,.would probably benefit from under-
standing its operation since in many ways the Bay Commission is the forerunner of other coastal agencies .
around the country.

Therefore, [ want to provide you with some background on the Commission and to concentrate on public
access, particularly as it relates to marinas. For your information, public access is a requirement
of the BCDC permit process and, as you probably know, is becoming more and more a requirement of other
states under the federal coastal zone management program,

AGENCY BACKGROUND

First, though, let's look at the background of our agency and of San Francisco Bay. In 1850, San
Francisco Bay had nearly 500 square miles of open water. In 1963, the Corps of Engineers released a
report portraying the potential of a bay being filled which left but a river down the middle. That
report and ongoing filling activities prompted citizens, primarily here in Berkeley, to pressure their
Tegislators to create the San Francisco Bay Conservation and Development Commission in 1965, as the .
state agency with planning and regulatory authority over the Bay. As the law was amended in 1969 after
a rather bloody battle in Sacramento, BCDC was given permit authority over development activities within
the entire Bay that is subject to tidal action, to a line just west of Pittsburg in the west Delta,
including a 100-foot wide shoreline band. Qur Commission of 27 .members grants permits on the basis of
the enabling law, the McAteer-Petris Act, and the findings and policies of the San Francisco Bay Plan,
which covers a number of resources and uses of the Bay and shoreline .including water-related 1ndustry,
ports, salt ponds, dredging, marshes and mudflats, public access, and recreat1on--1nc1ud1ng marinas and
commercial recreation, such as restaurants.

At this point, I would like to emphasize a few points about the operation and authority of BCDC. Keep
in mind as a permit agency, we are reactive in nature and can affect uses and appearance of the Bay and
shoreline only if development is proposed that requires a Bay Commission permit. A permit is required
for any substantial change in use in the Bay, such as filling or dredging, or within 100 feet of the
line of highest tidal action which is above the Mean Higher High Water line used by the Corps of
Engineers. Through this permit process, we work with the applicant to see that pub11c access and other
features are provided as conditions of. the permit.

Without getting into a Tot of very specific requirements, I would just say that projects 1n the Bay are
judged very severely as to the amount of fi11 that is proposed. Also, the uses that will be placed on
that fil1l must be water-related before the Commission may consider them. While shoreline band projects
are not judged as severely with regard to use, they can only be permitted if they provide maximum
feasible public access to the Bay consistent with that project.

PUBLIC ACCESS

Once again I have mentioned public access. This is a good time for you to understand what we mean by
public access. Our definition is from a finding in the newly revised Bay Plan Findings and Policies on
Public Access: "public access required by the Commission usually consists of pedestrian access to and
along the shoreline and beaches of San Francisco Bay. ‘It may include certain improvements such as paving,
landscaping, and street furniture; and it may allow for additional uses such as bicycling, fishing,
picnicking, nature education, etc. Visual access to the Bay is a critical part of public access." The
finding goes on to comment on the existence and need for the Commission's Design Review Board. As

result of this requirement of the BCDC process, public access to the Bay has been provided in conjunction
with such projects as restaurants, power plants, public streets, bridges, residential projects, ports,
parks, and marinas.

Since we are a permitting agency, there are limitations in the permit process to obtaining good public

access. Basically, we can only react and work with a permit application that is before us and as result
the access usually stops at the property 1line at each end of the shoreline without making the appropriate
connection to other public places or access ways in the.area; that is, the access often lacks continuity.
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PUBLIC ACCESS PLANNING

Largely as result of these limitations and the need to comprehensively study public access around the
entire Bay shoreline, we were authorized by the Commission in 1977 to prepare a public access pian for
the 900 plus mile shoreline of the Bay. Without boring you with the details of our plamning process,

1 would just note that we looked at three resources basic to the Bay .and public access, land use,
natural resources and visual resources. Regarding existing and proposed land uses; first we inventoried
and then analyzed them in relation to potential public access to and along the Bay shoreline. We then
looked at natural factors; also doing an inventory, then analyzing them in relation to the potential
for public access. And finally, and in some ways most importantly, we attempted to inventory and
analyze the visual resources of the Bay shoreline: We found this latter factor was one of the more
challenging aspects of the project because a visual analysis of this type resource had not been
previously done or at least published. I would note that for most of these inventory steps we utilized
~ the color aer1al photographs on file with the Army Corps of Engineers prepared by NASA.

The result.of this process was a set of public access maps and a document known as the Public Access
Supplement to the Bay Plan which was-approved by the Commission on April 5, 1979. The § gg]emen is an
advisory document to the Commission, the public and other interested parties with regard to issues of
public access around the Bay. In addition to its advisory role, it amends the findings and policies

of the Bay Plan relative to Public Access, and Appearance, Design, and Scenic Views.

DESIGN GUIDELINES FOR PUBLIC ACCESS

The final Supplement consists of three elements: The Bay Shoreline; Appearance and Design; and
Implementation Elements. In my view, one of the important and most usable products of the public access
planning project, is the "Public Access Design Guidelines," a part of the Appearance and Design Element.
Copies of this photo-reduced document are here today for your taking. Since many of you will be getting
more and more involved in the design and location of public access, I would Tike to spend Jjust a few
minutes concentrating on ‘the fundamental principles of public access as we stated in our design guidelines
booklet.

First, a basic premise: "Because of its importance in the Commission's consideration of shoreline band
(and Bay fil1) projects, the concept of public access should be integrated into the overall project
design program at an early stage so as to 'be an essential part of the project and. not appear as an
afterthought "

Now, as to the design of public access. wé found that all public access provided through our permit
process should be planned, designed, executed, and maintained on the basis of following fundamental
principles of public access:

1. Public Access should feel public;

2." Be usable;

3. Provide, maintain, and enhance visual access;

4. Enhance and maintain the visual gquality of the shoreline;

5. Connect to other public access areas or public areas:

6. Take advantage of the Bay setting; and

7. Be compatible with‘the natural features of the shoreline, the project, and adjacent development.

It is important that public access be usable. It should take advantage of the intrinsic recreational
capabilities, such as fishing. In addition, the facilities should provide basic public amenities such
as benches, paths, trash containers, etc. Similarly obvious but often overlooked:is the need for easy
site maintenance which can be provided through durable materials, drought-resistant and saline tolerant
plant materials, and other similar measures. Buildings should be designed and placed so as to provide
for maximum sunlight and usable open space. While we normally frown on large parking lots immediately
adjacent to theBay, we do realize the need for public parking adjacent to Bay facilities particularly
if those parking areas can be kept small, away from the Bay and adequately screened.

Under the general principle of providing, maintaining, and enhancing visual access, we believe it is
critical that public access areas be designed so as to be visible from both public thoroughfares and

the Bay. Buildings, structures, parking lots, and landscaping of new shoreline projects should not
obstruct or detract from views of the Bay. As a landscape architect, [ appreciate and enjoy healthy
plant materials. However, overlandscaping that obstructs views ¢f the Bay is not desirable. Therefore,
control landscaping to preserve and dramatize Bay views is emphasized.

Maintain and enhance the visual quality of the Bay and shoreline. The Estuary Park area in Oakland

is an example of how the shoreline has been utilized properly for Bay-related uses. The distribution
facility and corporation yard is held well back from the shoreline while the park and public facilities
are right on the Bay as they should be. Another way of maintaining and enhancing the visual quality

is to use forms, materials, colors, and textures that are compatible with the Bay and adjacent develop-
ment.
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Connecting public access areas to other public access areas and public thoroughfares means just that.
Take advantage of local park and open space systems school and municipal buildings, and so forth as
places for those connections. .

Taking advantage of the Bay setting is perhaps one of -the most difficult prlnc1ples to convey to developers.
Simply stated, all commercial facilities should relate to the Bay. They should take advantage of that
setting by orienting to the views and prov1d1ng physical and spatial connectors to the Bay at every
opportunity. The Ancient Mariner Restaurant in Alameda depicts how the orientation can really prov1de

an attractive setting with.good Bay views. The developers have provided elevated places for viewing

the Bay. The tower at the Seventh Street Terminal, Port View Park, #s an outstanding example of a

public access facility utilizing this concept. Enjoyable but safe views of the port operations are
afforded from this tower. ~

Insure that the public access and development is compatibie with the project, adjacent development, and
the natural features of the shoreline. For example, the boardwalk at the Palo Alto Interpretative
Center provides for observat1on and 1nterpretat1on of wildlife without endangering either the habitat -
or the public. X -

PERMIT PROCESS

“In'the few remaining moments, I would like to talk just a little bit about the Bay Commission permit
process. A point that cannot be emphasized enough is the need to come in early. Do not be afraid to
contact the staff even if you have no concept as to the type of project you propose or even a precise
Tocation. By talking with us early, we can help put you on the right track before you have obtained
your local approvals and started down the road to what could be a denial by our Commission. Some of you
are aware that we cannot file a permit, that is officially begin to take action on it, until we have
received local approvals. That is important, however, we are most happy to discuss preliminary plans
at any time. Please call ahead, however, since our Timited staff resources may mean that there will
not always be an individual available if you just drop in.

You should know that our Commission was one of the first to have a statutory limitation on the processing
time. In our case, a permit must be processed within 90 days of the f111ng date or it is granted by
default,

As to your specific project, if you are proposing dredging, we need to know a number of things: how much
you are proposing to dredge, what the long-term picture is in terms of future maintenance dredging,

how often maintenance dredging will have to occur, the amounts, how it will be done, and in particular
we. need to know where the spoils will go both now and in the future. We have no problem with dredging
per se, the problem is usually where the spoils from that operation are to be placed.

You may be proposing to place fill in the Bay. We always hope that no fill of any kind will be placed
in the Bay. However, our policies do permit certain types of uses on fill, not the least of which is
marinas. Regardless, any type of Bay fill whether it be floating fill, platforms on piles, centilever,
or whatever, should be the minimum amount necessary and it should be for water-related purposes. 'In
order to process your application, we will need to know the amount and type of fill, the uses of the
fil1, whether it would be seismic safe for public use, and other such details.

With regard to marina projects, we are particularly interested in the design and layout of the berthing,
and provisions you would make for pump-out heads and holding tanks. As you know, there are increasing
requirements for retaining all wastes from the Bay through the use of pump-out facilities.

And finaliy, regardless of the type of project you propose, we will want to know what you are proposing
with regard to public access. It is not enough always Just to have a public access walkway along the
shoreline, but it should be designed to be attractive and usable for such activities as f1sh1ng, bicycling,
picnicking, and other similar uses. We feel that a marina affords an outstanding opportunity to integrate
public access into the marina functions.
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VIRGINIA'S COASTAL MARINA INDUSTRY: A DESCRIPTIVE ANALYSIS

JON LUCY -
Marine Recreation Specialist

Sea Grant Agvisory Services
Virginia Institute of Marine Science
Gloucester Point, Virginia

During 1978, the Virginia Institute of Marine Science- (VIMS) Sea Grant Marine Advisory Services program
conducted a survey of commercial marinas in Virginia's coastal zone. Only commercial marinas with 10
or more slips for lease were included in the study. The purpose of the study was to describe basic
characteristics of the industry and to provide industry and management agencies with an objective
appraisal of the significance of this private sector, water-dependent access resource.

Surveyors gathered data by personally interviewing operators of 113 randomly selected marinas located
between Yirginia's fall Tine and the Chesapeake Bay/Atlantic Ocean. This random sample represents
approximately two-thirds of the 180 commercial marinas existing in the state's coastal zone. The type
of data collected included basic descriptive information on the nature of the businesses as well as
expansion rates and problems, slip demand, boat use characteristics, employment and revenues generated.

During the 1977-78 boating seasons, the 180 marinas operating on Virginia's coastal shorelines provided
storage capacity for over 13,700 boats (Table 1). This capacity consisted of just over 8,600 wet slips,
approximately 2,200 of which were covered slips. The marinas collectively provided a dry land storage
‘capacity for nearly 3,200 boats. Dry stack storage provided over 1,850 bays. Moorings accounted for
only 62 boats but are beginning to slowly increase in number. Boat ramps were provided at 54% of the
operations.

Table 1. Boat storage capacity of Virginia's coastal
marinas during the 1977-78 boating seasons

Type of Storage No. Boats

Wet Slips (total) : 8,613
Open . 6,431 '
Covered 2,182'

Dry Land Storage ) 3,190

Dry Stack Storage (11 firms) 1,867

Moorings . 62
TOTAL STORAGE CAPACITY ° : _ 13,732v

Many of the firms were family operated. The organizational structure was distributed as follows:
corporations with less than ten stockholders - 49% of the firms; individual proprietorships - 39% of
the firms; partnerships - 12% of the firms. Only 34% of the firms had paid managers with the majority
run by owners/operators. The average age of the marinas was 23 years with age ranging from 3 to 110
years. Most firms had changed ownership at least once, as indicated by the average length of current
ownership being 10 years, '

In general, ¥irginia's marinas are open year round, however, 11% of the firms only operated half of -
the year while an additional 10% stayed open only three-quarters of the year. Virgina's over 139,000
registered boats are principally used from mid April to late October, a period of about six months.

The size spectrum of Virginia's marinas is much less than that on the West Coast. The land area of the
marinas averaged 6.4 acres, ranging from 0.3 - 127 acres. Shoreline footage controlled by the operations
averaged 828 feet (55 - 5,000 feet). The largest wet slip operation contained 300 slips with enough

land area to house 85 boats on cradles or trailers. The largest stack storage firm, of which there are
currently twelve, housed 450 boats up to 26 feet in length in a closed building.

As elsewhere around the country, expansion in the industry is slow. Only 38% of the firms expanded

their facilities during the five year period from 1973-1978. Overall, marina operators felt that they
needed a minimum of 6.1 acres of land area and nearly 800 feet of shoreline footage to operate a viable
facility. These estimated minimum land requirements correlate well with the existing average marina

" dimensions mentioned previously. This indicates that the land area and shoreline footage of the existing
operations have proven adequate, in the opinion of the owners. Adequate expansion room existed at 69%

at the marinas. )
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Concerning future expansion planned for the five year period from 1978-1983, 49% of the operators
indicated they would be expanding (Table 2). This expansion will consist of approximately 900 wet
slips for boats up to 25' in length, 2,050 slips for boats 26' - 40 long and 750 slips for boats
exceeding 40'. Dry land storage expansion will only account for approximately 300 boats, while dry
stack storage will add 2,050 boats to the existing capacity. Only 30 additional moorings are planned.
Total expansion will amount to an increase in boat handling capacity of about 6,100 vessels. This
results in an average yearly expansion rate of 1,220 vessels. Major problems anticipated in future
expansion projects are permits, financing, zoning land and waterfront footage, in that order.

Table 2. Marina capacity expansion anticipated by
operators during the period 1978-1983

Wet Slips (total) 3,703
>> 25 foot boats 899
26-40 foot boats 2,055
<< 41 foot boats 749
Dry Land Storage 295
Dry Stack Storage 2,055
Moorings 33

TOTAL CAPACITY EXPANSION 6,086

Unfortunately, the planned expansion efforts are not sufficient to meet even the past demand for berths.
In 1976 commercial marinas turned away over 4,600 customers and in 1977 over 4,900 customers sought siips
that were not available. Approximately 77% of all marinas had to turn away some potential customers in
the two year period. Only 48% of the operations bothered with maintaining a waiting 1ist during the
1977-78 boating season, since boat owners' loyalties to lists are frequently not strong. Collectively,
the industry had over 1,400 persons on active waiting lists.

Virginia marinas primarily cater to recreational boats, but they also provide berths for two other
important vessel owners, commercial fishermen and charter/head boat captains. Recreational boats
occupied 34% of the slips and stack storage bays while 3% of the wet storage was utilized by commercial
fishermen and 2% of the facilities by charter and head boats.

Overall, activity patterns of boat owners using Virginia marinas were dominated by fishing. Fishing
accounted for 44% primary boat use with cruising/sailing accounting for 27% of the use, relaxing/sociali-
zing 21% and water-skiing 8%.

During 1977 employment supported by the services offered at Virginia's marinas totaled 882 full-time and
part-time persons. Year round full-time employment accounted for 58% of the total employees, year round.
part-time employment for 6%, seasonal full-time for 22% and seasonal part-time employment for 13%. The
primary position for which marinas encountered difficulties in locating and retaining quality people was
that of mechanic. The 1977 service employee payroll was approximately $4 million.

Gross revenues of the marinas, when attributed to the types of vessels at facilities, exhibited a
distribution pattern different from that of the vessels themselves (Table 3). Recreational boats
represented 94% of the vessels berthed at marinas but only accounted for 82% of gross revenues.
Commercial fishing vessels, 3% of the total vessels, brought in 12% of gross revenues. Charter and
head boats, representing only 2% of the marina boat population, accounted for 5% of gross revenues
with the remaining 1% of revenues coming from trade with government and other commercial vessels.

Table 3. Comparison between type of boat at marinas and
sources of gross revenues for 1977-78 boating

seasons
Proportion of
Proportion of Contribution

Boat Type Marina Capacity to Gross Revenues
Recreational 94% - B2%
Commercial Fishing 3% 12%
Charter/Head Boat 2% 5%
Misc. (Gov't., etc.) - 1%

In 1977, Virginia's 180 coastal marinas were responsible for gross revenues of approximately $32 million.
The distribution of revenues differed between those firms selling boats and engines as compared to those
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not involved in such trade (Table 4). Firms selling boats and engines derived 28% of their income
from storage, 44% from sales ‘and-27% from service work. Firms not selling boats and engines had
their income distributed as follows: 58% from storage, 25% from sales and 18% from service. These
differences indicate the significant impact that boat and engine sales have on the contribution of
storage revenues to the marina operator. Only 13% of the marina operators surveyed derived their

total income from the marina. Of those having other sources of income, 31% were retired from other
occupations. :

Table 4. Sources of 1977-78 revenues at marinas with
and without boat and engine sales

’

PROPORTION OF GROSS REVENUES

Source of Marina WITH ) Marinas WITHOUT
Revenues Boat/Engine Sales Boat/Engine Sales
Storage 28% 58%

Sales 44% 25%
Service Work 27% 18%

This overview of Virginia's coastal marina industry indicates that the industry is fragmented among many
small firms, averaging only five employees per marina. The employment, payroll and revenues attributed
to the somewhat amorphous assemblage of operations is not enormous. However, it is significant in that
approximately 60% of the marinas are located in rural Virginia where there is little ‘industry. In these
settings, marinas not only serve as an important source of employment for skilled and semi-skilled

workers, but also serve as a major mechanism for channeling tourist dollars into rural, waterfront
communities.
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ECONOMICS OF MARINE RECREATION IN WASHINGTON STATE

ROBERT F. GOODWIN :
Coastal Management Specialist
Coastal Resources Program
Washington Sea Grant

Seaftle, Washington

INTRODUCTION

With funding from Washington Sea Grant, the Washington Public Ports Association, and the Northwest
Marine Trade Association, the University of Washington has been conducting a series of studies on the
recreational boating industry in Washington state, A technical advisory committee, the Smallcraft
Harbors Research Advisory Group (SCHRAG) provides guidance in defining problems, reviews draft findings
and assists in the transfer of pertinent information to users. Federal and state resource, planning,
regulatory and environmental protection agencies, the marine industry and recreational boaters are
represented through the SCHRAG membership.

Four closely related research projects have been addressed:
. Analysis of the economic impact of the marine recreation industry in Washington state
. An inventory of boat launch and moorage facilities in marine waters in Washington state

. An assessment of the present and future utilization of moorage and launching facilities by recreational
boaters in Washington state o

. An analysis of key industry problems

Several reports have been, or are being, written on our findings to date. This paper draws on one of
them!/ to discuss the economic magnitude and impact of the marine recreation industry in Washington
state with particular attention to the moorage industry. A publication in progress?/ and a completed
inventory3/ provide data for a discussion of the geographic distribution of moorage in 1966 and 1978.

ECONOMIC MAGNITUDE AND IMPACTS QF MARINE RECREATION IN WASHINGTON STATE, 1977

The marine recreation industry in Washington state is composed of five sectors:
. boat and trailer manufacturing

. other marine manufacturing

. marine transportation services (marina and moorage)

. marine trade

. miscellaneous marine services

Utilizing a business survey of representative firms in each sector and data from other sources, these
five sectors were added to the 1972 Washington State Input/Output Table. Using dollar values deflated
to 1972 levels, statewide impact, of sales and purchases of the industry was estimated and the results
inflated back to 1977 dollars. The direct output, income and employment statistics of each sector

and the industry totals are represented in Table ) below. Typical products and services of each sector
and the markets they serve are included.

Respending of marine recreation industry revenues in Washington state produces further rounds of impacts,
which, before they leak away through savings, out-of-state taxes, dividends and purchases of imported
products swell statewide output to more than the original value of the direct sales. This multiplier
effect is calculated for each of the five sectors and tabulated below in Table 2.

Even greater impacts are created when revenues from exports (out-of-state) sales induce new consumer
expenditures by Washington households. These indyced impacts are shown in Table 3 for sectors having
significant export markets.

The whole industry is comparable in magnitude (sales) to two other important Washington industries:
plywood manufacturing and canned food products.
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Table 1. Washington State Marine Recreation - 1977.

ANNUAL CONTRIBUTION TO
WASHINGTON STATE'S ECONOMY

) TOTAL VALUE
REPRESENTATIVE PRIMARY DIRECT SALES ADDED PAYROLL
SECTOR PRODUCTS MARKETS EMPLOYMENT  ($MILLION) ($MILLION) ($MILLION)
Boat and Trailer Fiberglass Boats 63% Qut-of-State 4,390 207.9 101.3 .52.2
Manufacturing Boat Trailers 31% Washington :
Boat Repair Consumers
Other Marine Sailmaking 31% Washington 790 32.9 19.6 8.3
Manufacturing Marine Publications 20% Inter-Industry
Marine Sporting Goods 17% Government
Marine Electronics 17% Investment
16% Out-of-State
Marinas and Moorage Renta]s3 98% Washington 430 141 10.8 4.7
Moorage Boat Launches Consumers
Boat Rentals
Gas, Food & Beverages
Marine Trade Marine Wholesale and 87% Washington 1,430 205.8 27.1 19.9
Retail Sales Consumers
Miscellaneous Marine Insurance 98% Washington 1,300 45.7 26.1 7.6
Marine Services Marine Finance Consumers
Charter Boats
TOTAL 8,340 506.4 184.9 92.7
Table 2. Direct and indirect multipliers.
Boat and Other .
trailer marine Moorage/ Marine Marine
mfg. mfg. marinas trade services
Total output (sales) 1.15 1.29 1.29 1.11 1.19
per dollar of final
demand
Direct and indirect .57 .77 .96 .93 .92
income per $ final :
demand
Direct and indirect 36.3 46.1 57.7 70.7 64.9
employment per
$mitlion final
demand
Table 3. Direct, indirect, and induced multipliers.
Boat and Trailer Other Marine
manufacturing marine mfg, trade
Total output (sales) per 1.608 1.910 2.064
dollar of final demand
Direct and indirect income .967 1.299 1.623
per $ final demand
Direct and indirect employment 61.2 79.6 99.5

per $mitlion final demand

COUNTY LEVEL IMPACTS OF THE MARINE RECREATION INDUSTRY, 1977

'Becausé counties have more open and simpler economies than the state as a whole, the ditect and
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indirect impacts of marine recreation industries are smaller than the statewide impacts identified above.
A greater range of goods and services must be imported into a county than into the state, thereby
causing more leakage of respent industry revenue. But urban counties are more self-sufficient than
rural counties since they have a wider range of goods and services produced locally. Rural counties
vary in their economic structure too; some are dominated by natural resource oriented industry (forestry,
wood products, agriculture); others have a strong recreation orientation.

Using standard techniques, Washington coastal counties were placed into one of four categories and the
impacts of all five marine recreation industry sectors were estimated. Figure 1 maps counties by
category and Table 4 tabulates for each sector the output (sales), income, and employment multipliers
for each type of county.

Now, industries which, at the state level, have insignificant export markets, do export goods and
services from a single county to the rest of the state. Therefore there.are induced effects of
respending export-generated household incomes within the county. These induced multipliers are
tabulated in Table 5. again, for each of the five sectors and the four types of counties.

Table 4. Direct and indirect output, income and employment multipliers.

Washington -Counties :

State Type 1 ’ Type 11 Type III Type IV

Output multiplier
Boat/trailer mfg. 1.15 1.12 1.1 1.08 1.03
Other marine mfg. 1.29 1.26 1.20 1.18 1.08
Marinas/moorage 1.29 1.27 1.03 1.04 1.01
Marine trade 1.1 1.10 1.04 1.03 1.01
Services 1.19 1.18 1.12 1.15 . 1.1
Income multiplier X :
Boat/trailer mfg. - ” .57 .56 13 .54 ’ .50
Other marine mfg. B 77 .75 71 .71 .65
Marinas/moorage - .96 .95 .78 .80 .78
Marine trade : .93 .93 .89 .88 .87
Marine services .92 .92 - .87 ’ .90 .87
Employment multiplier
Boat/trailer mfg. 36.3 . 35.3 34.6 33.8 31.8
Other marine mfg. 46.1 45.2 42.3 42.6 38.2
Marinas/moorage 57.7 53.8 42.2 43,0 A.7.
Marine trade 70.7 69.1 65.8 65.5 64.8

9 67.3 63.1 65.3 63.4

Marine services 64.

Table 5. Direct, indirect plus induced income and employment multipliers.

Washington Counties

State Type 1 Type 11 Type 111 Type IV

Income

Boat-trailer mfg. 1.17 1.15 1.13 1.1 1.03
Other marine mfg. 1.29 1.26 1.19 1.19 1.09
Marinas-moorage - 1.25 1.23 1.01 1.04 . 1.01
Marine trade 1.08 1.08 1.04 1.02 1.01
Marine services 1.16 1.16 1.10 1.13 1.10
Employment

Boat-trailer mfg. 1.72 1.67 1,64 . 1.60 1.51
Other marine mfg. 1.92 1.88 1.76 1.78 1.59
Marinas-moorage 1.90 1.77 1.39 1.41 1.37
Marine trade 1.56 1.53 1.46 1.45 1.43
Marine services 1.7 1.77 1.66 1.71 1.67
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USE OF ECONOMIC IMPACT INFORMATION: A MARINA EXAMPLE

Suppose a marina is located in a type IIAcounty and has annual revenues of $150,000,

the statewide and county impacts of the marina.

A. Compute direct and indirect statewide impacts:
Al

Problem:

The output, income and employment multipliers statewide, for Marinas/Moorage are 1,29,

57.7 respectively.

$150,000 final demand x 1.29 = $193,500 statewide output (sales) of which...

$150,000 final demand x .96 = $144,000 statewide income
$150,000 final demand x 57.7 = 8.66 jobs statewide
1,000,000 :

B. Compute direct and indirect county impacts:

The output, income and employment multipliers, for a Type II county are: 1.03,

respectively.

$150,000 x 1.03 = $154,400 county output

$150,000 x .78
$150,000 x 42.2
1,000,000

$117,000 county income
6.63 jobs in county

.78 and 42.2,

WET and DRY
SLIPS
PER 1,000 HOUSEHOLDS
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GEOGRAPHIC DISTRIBUTION OF MOORAGE

Approximately 290 moorage facilities in Washington's coastal waters provided approximately 30,000 wet
and dry moorage slips for commercial and recreational smallcraft in 1978. Of these moorages, 28,171
were on the shorelines of Puget Sound (including Lakes Washington and Union), the Strait of Juan de Fuca
and the San Juan Islands (including Pt. Roberts). Twelve years earlier, in 1966, this region had

15,568 wet and dry slips. There are now 81% more slips than in 1966. Where are these slips? ~Where

has the growth occurred? How are they distributed in relation to the boating population?

A. Distribution of moorage 1966-1978

Tables 6 and 7 and Figure 2 reveal the number-of wet and dry rental moorage s1ips in each county
available to boaters in 1966 and 1978. Counties are ranked for both years and the changes in rank
noted in the tables. King and Pierce counties dominated the supply of moorage in both years, while
Island, Mason, San Juan and Jefferson had the fewest slips. Only Whatcom county moved substantially
in rank - up seven places.

Wet moorage. The region's number of wet slips increased 86% in twelve years with all counties gaining,
but some more dramatically than others. Whatcom county increased almost tenfold, while King and Pierce
increased 40% and 24% respectively. But the populous central Puget Sound counties had many more slips
in the base year than d1d the rural counties and, therefore, while the1r percentage increase was
smaller than the region's, they held their rank positions. .

Snohomish, King and Pierce counties, the region's most metropolitanized, accounted for only 32% of the
region's growth. Whatcom and Skagit counties had, combined, an almost equal share of 31% of the region's
growth; and Pierce county's share (4%) was exceeded by all but three counties - San Juan, Island, and
Mason. Each county's percentage change and its share of the region's growth in wet moorage are mapped

in Figure 3 and tabulated in Table 6.

Dry moorage. Table 7 and Figure 4 repeat for dry moorage the analysis applied above to wet moorage.
Again, Whatcom county's share (31%) of the regional growth is exceeded by only one county -- this time,
Snohomish (35%), rather than King. Skagit and Pierce counties? show an absolute decline of dry
moorage; Kitsap (7%), Island (8%), and Mason (13%) counties all show strong contributions to regional
growth,

Tables 8 and 9 and Figure 5 document the number of wet and dry rental moorage slips/thousand households
by county for 1966 and 1978.

Wet moorage. During the twelve year period, the regional average number of wet slips/thousand house-
holds increased 45% from 19.1 to 28.1, but vast disparities are evident within the region: San Juan
County had twenty-one times more wet slips/thousand households than King county in 1966, and nearly
fifteen times more in 1978. 1In 1966 the range was from 6.4 slips/thousand households (Whatcom) to
345 (San Juan); in 1978 the range was reduced only a 11tt1e from 18.8 wet sVips/thousand households
(Snohomish) to 287 (San Juan).

B. Household's accessibility to moorage 1966-1978

A California study of boating facilities and a theoretical ana]ys1s of participation in outdoor
recreation both conclude that demand for recreational facilities is strongly influenced by the

supply of those facilities, and further, that distance to those facilities from place of residence

has a marked attenuating effect on the household's participation in boating activities. Symonds (1975)
noted this distance effect particularly potent on participation in non-trailered boating.

An important consideration in assessing supply of moorage in Puget Sound and adjacent waters, then, is
to measure households' accessibility to moorage. Counties were chosen as the geographic unit of
inquiry, since the population of the region is confined by topographic features and historic develop-
ment patterns to cities and towns close to saltwater. And, with the exception of north King and south
Snohomish counties, those cities lie within one county. Furthermore, population census data and
projections are readily available at the county level.
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Table 6. MWet rental moorage in Puget Sound and adjacent waters, 1966-78.

% Share of
region's
Change in % change 1in change in
# wet slips - # wet slips # wet slips Change # wet slips # wet slips
County 1966 Rank 1978 Rank 1966-78 in rank 1966-78 Rank 1966-78 Rank
Whatcom 214 10 2,233 3 N +2,019 up 7. 943.5 1 19.2 2
Skagit 561 5 1,879 4 +1,318 up 1 234.9 3 12.5 3
San Juan 416 8 827 10 +4711 dn 2 98.8 6 3.9 10
Island 102 12 489 1 +387 up 1 379.4 2 3.7 11
Snohomish 864 4 1,701 6 +837 dn 2 96.9 7 7.9 6
King 5,756 1 8,033 1 +2,277 -- 39.6 n 21.6 1
Pierce 2,049 2 2,533 2 +484 -- 23.6 12 4.6 8
Thurston 511 6 978 8 +467 dn 2 91.4 8 4.4 9
Mason 137 1 198 12 +61 dn 1 445 10 0.6 12
Kitsap 943 3 1,787 5 +844 dn 2 89.5 9 8.0 5
Jefferson 313 9 851 9 +538 -- 171.9 5 5.1 7
Clallam 494 7 1,392 7 +898 -- 181.8 4 8.5 4
Puget Sound
&4 adjacent
waters
region
total 12,360 22,901 10,632 86.3 100+
Source: Oceanographic Institute of Washington, Survey of Marine Boat Launching and Moorage Facilities
in Washington, 1978.
Table 7. Dry rental moorage in Puget Sound and adjacent waters, 1966-78.
% Share of
region's.
Change in % change in change in
# dry slips # dry slips # dry slips Change # dry slips # dry slips
County 1966 Rank 1978 Rank 1966-78 in rank 1966-78 Rank 1966-78 Rank
Whatcom 70 8 718 4 +648 up 4 +925.7 4 31.4 2
Skagit 400 3 379 5 =21 dn 2 -5.3 11 -1.0 11
San Juan 8 1 100 10 +92 up 1 +1,150.0 3 4.5 8
[siand 15 10 196 7 +181 up 3 +1,206.6 2 .8 5
Snohomish- 304 4 1.026 2 +722 up 2 +237.5 8 35.0 1
King 629 2 845 3 +216 dn 1 +34.3° 9 10.5 4
Pierce 1,625 1 1,227 ] -398 -- -24.5 12 -19.3 12
Thurston 54 6 70 12 +16 dn 6 +29.6 10 0.8 10
Mason 60 5 330 6 +270 dn 1 +450.0 6 13.1 3
Kitsap 2 12 149 8 +147 up 4 +7,350.0 1 7.1 6
Jefferson 20 8 90 11 +70 dn 3 +350.0 7 3.4 9
Ciallam 21 7 140 9 +119 dn 2 +566.6 5 5.8 7
Puget Sound
& adjacent
waters
region
total 3,208 5,270 +2,062 +64.3 100.1
Source: Oceanographic Institute of Washington, Survey of Marine Boat Launéhing and Moorage Facilities
in Washington, 1978.
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A clear pattern of distribution is evident: the most populous urbanized counties have the fewest number
of wet slips/thousand households, while the rural counties, led by San Juan and Jefferson, have the
most. Further, the gap has widened during the twelve year period. The five counties with the greatest
increase in slips/thousand household are all rural (Whatcom, Skagit, Island, Clallam and Jefferson).
Another way to understand these regional disparities is to calculate how many slips each county would
have if it conformed to the regional average number of slips/thousand households; then, compare this
“expected" number with the actual number of slips. Figure 6 displays the results of this calculation
performed in Table 8. King, Pierce, and Snohomish counties have high "deficits" of wet slips and, in
each case, the "deficit" has grown since 1966. Clallam, Jefferson, San Juan, Whatcom and Skagit all
have high “surpluses" of wet slips, and these, too, have increased since 1966. Thurston, Island, and
Mason counties are close to the "expected” number and-have changed 1ittle during the twelve year period.
Kitsap is the only central Puget Sound county to have had a significant and increasing “surplus" of .wet
slips.

Dry moorage. The corresponding increase in accessibility to dry slips was 30.7%, from 4.95 to 6.47/
thousand households. The range for dry slips was from 0.1 to 24.5/thousand households in 1966 and

from 2.0 to 38.1 in 1978. The meaning of the data presented in Table 9 and Figure 7 is less clear than
is the case for wet moorage. The reasons are several: first, dry moorage may be satisfying a different
kind of market than wet; that is, dry moorage, particularly stacked, dry moorage adjacent to water is
largely an alternative to trailered boating. A visual assessment of facilities on Lake Union supports
this contention. Secondly, it is a rather recent phenomenon responding to the difficulties encountered
in construction of new or expansion of wet facilities, congestion at boat launch ramps, and the cost and
inconvenience of transporting boats on trailers. Dry, open storage yards are used for maintenance and
repair of boats normally moored in water, or for off-season vessel lay-up. Facilities designed as

real alternatives to wet moorage for non-trailerable boats are recent and rare. Their economic success
is as yet unproven and their numerical significance low.

The only significant observations to be made on the data presented are that King County, with 18% of
sTips less than expected, is the most poorly served by dry moorage facilities and that the variation
among other counties is much lower than for wet moorage.

ONGOING RESEARCH

Recreational boaters' demand for moorage and launch facilities in Washington state. The most frequently
asked question concerning recreational boating is: How many boats are there in Washington state? or
Puget Sound? The need behind that question usually relates to moorage. Typically, a marina consultant
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under contract to a public port authority or a private marina developer is attempting to estimate demand
for a proposed facility somewhere in coastal Washington.

Because Washington is one of only two states7w1thout a state boating safety or registration statute,
registering smalleraft becomes a federal responsibility under the federal Boating Safety Act of 1977.
The agency responsible for maintaining data on vessel ownership in Washington state is the U.S. Coast
Guard. A computer analysis of the U.S. Coast Guard registration files revealed that, in spring 1979,
65% of the vessels on file had expired registrations. Most observers conclude that this statistic
reflects data management problems rather than a failure to register recreational smallcraft.

Thus, the most commonly asked question: How many boats are there in Washington state? cannot be
answered with great reliability. The Coast Guard has 134,354 undocumented pleasure smallcraft on file.
The author believes this number is seriously underestimated and that it should be approximately 197,000.

In separate bills before committees in both the House and Senate the legislature is beginning to address
the need for boat registration in Washington state. At time of writing neither Bill is expected to

come to the floor for a vote during the first 60 day regular annual session of Washington State ,
Legislature. Until such time that either the State enacts a boat registration Bill or the U.S. Coast
Guard upgrades its data management system, any estimate of the magn1tude of the recreational smallcraft
fleet in Washington state will be conjectural.

During June, 1979, the Washington Sea Grant (WSG) Program, with the assistance of the Northwest Marine
Trade Association (NMTA) conducted a survey of 3,500 boating households in Washington and northern
Oregon Columbia River counties. The purpose of the survey was, first, to measure the characteristics

of the recreational smallcraft fleet; propulsion, size, construction, age, value, etc.; second, to gauge
the patterns of utiiization of the fleet: number of days used, time of year used, boating area used,
size of boating party, etc.; third, to assess the demand made by the fleet on moorage, storage and
launch facilities: permanent, seasonal, temporary and transient use of marinas and dry storage, and
frequency of launch ramp use; fourth, to estimate the economic impact of recreational boating expendi-
tures on the state's economy; fifth, to identify the factors responsible for vessel damage; and, finally,
to poll boaters' attitudes toward key issues in boating: boating safety, product quality, quality of
facilities, minimum requirements for operating a boat, etc.

To ensure its application to planning activities, the information will have a geographical perspective:
that is, regional characteristics and trends in recreational boating and utilization of boating facilities
will be broken down by county to indicate subregional variations, using the tools of the geographer -
maps and spatial analysis of data.

The study area for destination boating needs and activities includes all Washington coastal counties
and the counties bordering the Washington bank of the Columbia River upstream to the Bonneville Dam.

The U.S. Army Corps of Engineers analyzed the returned questionnaires and compiled some of the tabulations
contained in the body of this report. These data will be used in their 1980 Boating Facilities Study

for Puget Sound and Adjacent Waters. The Corps' study is designed to pre-designate sites for smallcraft
harbor development, and perform an environmental assessment on each site, during which the views of

state and federal permit-reviewing agencies will be sought. The Corps feels that pre-designation of
suitable sites will remove much of the uncertainty confronting public smallcraft construction projects.

Because the Corps issues two critical permits for construction in navigable waters and wetlands (8§10
Rivers and Harbors Act 1899; 8404 Clean Water Act, 1972 as amended) and is responsible for coordinating
the comments of other federal and state reviewing agencies, it is in an unique position to initiate
advanced, long-range planning for development.

Because of the number of responses to the survey are small when disaggregated to the county level,
other sources of data will be used to supplement those from the Boating Household Survey. These
include tenant-origin studies of selected public and private smallcraft facilities and the results of
a survey to be conducted at the January, 1980, Seattle Boat Show, sponsored by the NMTA.

CONCLUSIONS

We have comp1eted the first, comprehensive analysis of the moorage 1ndustry in Washington state. The
location, size, character and spatial distribution of moorage facilities in Washington's coastal
counties have been documented. Estimates of the economic magnitude and impacts of the marine recreation
industry have been developed at Statewide and county levels.

Work underway will provide similar information about the character, size and spatial distribution of
present and project demand for these facilities. A refined estimate of the impact of boaters personal
consumption expenditure on the state's economy is also in progress and will add new knowledge about the
importance of boating to Washington's economic well-being.

We hope that the results of our studies will assist planners, regulatory agencies, the legislature and
the industry to respond more effectively to the demands recreational boating places on our coastal
resources, while maintaining the aesthetic quality of our marine and coastal environments. It is this
quality, after all, that boaters in Washington state's marine waters seek out for their recreational
boating pleasure.
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APPENDIX A
SELECTIVE STATISTICAL SUMMARY OF RECREATIONAL BOAT USE QUESTIONNAIRE

Boat characteristics and boat facility demand by season and location were derived from a questionnaire
survey of registered boatowners residing in Washington and northwest Oregon. Information was obtained
on type of pleasure craft owned, multiple boat ownership, seasonal use, demand for moorage and launching
ramp facilities, public shoreline park use, amount of boat damage incurred in 1978 and boating expendi-
tures in 1978. A random sample of 2,500 boaters was drawn from the U.S. Coast Guard register and the
Oregon State Marine Board boat register. Nearly 600 questionnaires (24 percent) were returned. After
subtracting those respondents who no longer own a boat, a total of 439 questionnaires remained, which
formed the sample size used in the statistical analysis.

Boat characteristics were requested for the largest boat, second largest boat and third largest boat.
Statistical data on boat characteristics presented in this selective summary are for the largest boat
or a total of 439 craft. :

1. Approximately 40 percent of respondents were multiple boatowners; 33 percent owned two boats and
7 percent owned three boats.

2. Fifty-two percent of pleasure craft owners surveyed owned outboards, 26 percent owned inboard/
outdrive, 12 percent owned inboards and sailboats account for the remaining 10 percent.

3. About 72 percenﬁ of pleasure boat hulls were composed of fiberglass, 14 percent wood, 13 percent
aluminum and the remaining 1 percent of steel and other material.

4., Sixty-four percent of the boatowners surveyed normally trailered their boats.

5. Average length by type of pleasure boat was as follows:

Boat Type Model Class (Feet)
Inboard 21-26
Inboard/Outdrive 16-20
Qutboard 16-20
Sailboat 21-26

6. The age distribution of the pleasure craft surveyed was as fallows:

Age Percent of Total
1 year or less 6
2 years 6
3 years 11
4 years 6
5 years 8
6 to 10 years 32
11 to 25 years 29
26 years or older 2
TOTAL 100

7. The average cost of pleasure craft when acquired and the average current market value of these same
boats, by type of boat, was as follows:
Mean Values

Boat Type Cost When Acquired Current Market Yalue
Inboard $21,923 - $29,891
Inboard/Qutdrive $7,860 $8,054
. Qutboard $2,007 $1,634
Sailboat $20,741 $25,300
For entire sample $7,687 $9,397

8. Present moorage/storage use in the study area.| for all boats surveyed is shown below:

Moorage/Storage ) Percent of
Facility Responses

Wet Lnclosed 4

Wet Covered 1"

Wet Open 34

Dry Covered 6

Dry Open 4

Home 40

Other 1
TOTAL 100
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9. Desired future moorage/storage facilities in the study area.I assuming space availability and current
prices were as follows:

Moorage/Storage ‘ Percent of

Facility Responses
Wet Enclosed ) 8
Wet Covered 21
Wet Open 31
Dry Covered : N
Dry Open 1
Home 28
QOther ‘ -

TOTAL 100

10. The average number of days respondents operated their boats during 1978 within the study area is
shown below by month:

Mean Number of Boating

Month . - Days in 1978
January 4.33 -
February 4.41
March 5.31
April 5.97
May 7.14
June 9.68
July 12.25
August 12.41
September 8.91
October 5.67
November 4.66
December 4.64

11. Nineteen percent of pleasure craft owners surveyed incurred damage to their boats in 1978. The most
frequently given cause of damage was hitting logs or deadheads.

12. The number of people in a usual boating party in 1978 ranged from 1 to 22. The distribution of
responses was as follows:

Number of People Percent of
in Party Responses
1 2
2 36
3 22
4 30
5 5
6 3
More than 6 _e
TOTAL 100

13. The following tabulation shows the average boating related expenditures in the state of Washington
during 1978:

Type of Expenditure Mean Value
Insurance $ 24
Permanent Moorage/Storage 528
Temporary Moorage/Storage 60
Transient Moorage/Storage 43
Launch and Ramp Fees 35
Fuel and Lubricants 229
Boating Accessories © 356
Maintenance and Repair (Parts) 265
Maintenance and Repair (Labor) . 299
Groceries and Beverages 212
Tools/Fees for Ferries, Campgrounds, etc. 57
Boating Related Automobile Expenses 187
Other Boating Expenses 154
TOTAL $2,666

1Includes Washington saltwater shorelines, Lake Washington, Lake Union and the Washington shore of the
Columbia River downriver from Bonneviile Dam.
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14. The distribution of total household income of all respondents was as follows:

: _ Percent of

Income Class Respondents
$10,000 or less 7
$10,001 to $15,000 6
$15,001 to $20,000 12
$20,001 to $25,000 : 18
$25,001 to $30,000 15
$30,001 to $35,000 12
$35,001 to $40,000 9
$40,001 to $45,000 7
$45,001 or more 14
TOTAL 100
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